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Enduro ideal for refinery equipment. 


Enduro, Republic's Perfected Stainless Steel, 
brings to designers of equipment subjected during 
operation to high temperatures, high stresses and 
corrosion a medium well suited to the solution of 
vexing problems. 


Several grades of Enduro are available, each 
possessing characteristics of strength, toughness, 
oxidation resistance and workability that makes it 
suitable for a particular class of service, such as 
refinery equipment, chemical equipment, furnace 


CENTRAL ALLOY Diviston 


REPUBLIC STEEL 


CORPORATION 


MASSILLON, OHIO 


parts, oil burner parts, retorts, oven linings, heat 
exchangers and a host of other industrial applica- 


tions. 


Enduro Nirosta can be supplied in billets, rough 
turned tube rounds, bars, sheets, plate and hot 
rolled strip. Let our metallurgists tell vou how this 
enduring metal will meet your most exacting 
requirements, and recommend the most suitable 


analysis. 


E nduro is sold only through “Manufactured under hoense 
Authorized Distributors. 1316 378 
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TIMKEN 


Nickel-Moly Steel 


For high carburizing efficiency, 
toughness and strength 


Have you a steel need that calls for unusual 
resistance to stress...extreme endurance 
...Maximum resistance to wear? Timken 
Nickel-Molybdenum steel will give you out- 
standing service in all of these requirements. 


Timken Nickel-Moly is an ultra-modern 
carburizing steel made to meet today’s 
exacting demands and tomorrow’s even 
more exacting probabilities in all machine 
parts subject to severe load-carrying service 
and continuous wearing contact. 


When correctly carburized and heat treated, 
it develops an extremely hard, deep case, 
with a tough core of tremendous strength 
and endurance under heavy repeated work- 


THE 
Detroit 


TIMKEN STEEL 
Chicago 


AND 


TUBE 
New York 


ing loads, occasional indeterminate over- 
stresses and shock. It machines splendidly, 
with a remarkably good finish. 


Timken Nickel-Moly is made where its uses 
as well as its manufacture are thoroughly 
understood ... where carburizing and heat 
treating are part of the day’s job. 


This steel is rapidly becoming a real leader 
among carburizing steels due to its high 
efficiency, remarkable versatility and wide 
range of application. 


Write for complete information—mention 
the product or part for which the steel! 
would be required 


COMPANY, CANTON, OHIO 
Los Angeles Boston 


Electric Furnace and Open Hearth 
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Send for the free illustrated 


book “Gas Heat in Industry”. 
It tells the whole story. 


(Ss. heat is well-nigh universal in japanning 


operations. It meets every requirement — gas heat is easily controlled; 
uniform temperatures are maintained without effort; the fuel problem 


is entirely eliminated. Wherever heat is needed, gas will best supply it. 


AMERICAN ASSOCIATION 


420 Lexington Avenue, New York 
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Guthrie Comstock 


Well known to American Society for Steel 
Treating members are Ropert G. and 
J. A. Comstock, whose article on automatic pol- 
ishing for metallographic inspection begins on 


page 99% Mr. Guthrie was president of the So- 


ciety in 1930 and is chief metallurgist for 
Peoples Gas Light and Coke Co., Chicago. Mr. 


Comstock has been secretary-treasurer of the 
Chicago Chapter since 1927, and is assistant 
metallurgist for the same organization. Both 


also serve as consulting metallurgists. 


Two graduates of the University of Illinois, 


who are now associated with Leeds and 
Northrup Co., collaborated in writing the dis- 
cussion of nitriding containers which begins on 
page 11 of this issue. Joun W. Harscu, assistant 
chief engineer of the company, holds the degree 
of Bachelor of Science in Chemical Engineering. 
His co-author, Jutes development en- 
gineer in charge of the furnace division, is 
Bachelor of Science in Mechanical Engineering. 
Both Mr. Harsch and Mr. Muller were engaged 
in various phases of metallurgical research be- 


fore assuming their present responsibilities. 


The discussion of zine-base die castings on 


page 53 was prepared for the Recommended 
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W. Peirce Ws 


his Issue 


Harsch 


Practice Committee of the American Society for 
Steel Treating and the Non-Ferrous Data Sheet 
Committee of the Institute of Metals, American 
Institute of Mining and Metallurgical Engineers, 
by W. M. Peirce, chief of the metal research 
division of New Jersey Zine Co., and Mar 
STERN, manager of the die casting division of 
A C Spark Plug Co. 


One of Merat ProGress’ regular contributors 
is Dr. Koraro Honpa, whose monthly letters 
from Japan have recorded many interesting de- 
velopments by metallurgists of that country. 
Dr. Honda is a graduate of Tokio University 
and received his doctor’s degree from that insti- 
tution in 1902. 


government as research fellow abroad and for 


In 1907 he was appointed by his 


four vears he traveled and studied in Germany, 
1911 


Japan as professor of physics in Tohoku Uni- 


France, and England. In he returned to 


A few months ago he 
1922 Dr. 


Honda was awarded the Bessemer Medal of the 


versity, Sendai, Japan. 
was elected president of Tohoku. In 
Iron and Steel Institute of Great Britain, and in 
1925 he received a gold medal from the Japa- 
nese Iron and Steel Institute for his investiga- 
tions. He is a member of the A.S.S.T. and has 


been on National Metal Congress programs. 
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HE new Riehle Production Brinell Machine incor- 

porates advantages heretofore not looked for in a 
hand-operated machine. ¢ In the first place, it’s speedy 
—a single stroke of the lever accomplishes your test at 
three thousand, fifteen hundred or five hundred kilo- 
gram load, as you wish. @ In the second place, it’s 
accurate to an unusual degree —better than called for 
by the A. S. T. M. e@ And it’s rugged, of course. A 
look at the illustration above will convince you of this. 
e Literature describing this machine in detail is in prep- 
aration. If you'd like to receive it— all you have to 


do is let us know. 


RIEHLE BROS. TESTING MACHIN 


1424 NORTH NINTH STREET 
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need many 


modern alloys 


NCE the idea of making toys that work 

rather than toys just good enough to 

sell gets hold of an organization, it 
avoids buying the lightest tin that can be 
clinched together and finds itself using the most 
advanced alloys and metallic products: Stainless 
steel, transformer sheet, brass, copper die cast- 
ings, bronzes, nickel alloys — even sterling silver 
where satisfactory service demands it. 

Such intelligent use of present day materials 
of construction, modern production methods, 
engineering design applied to the manufacture 
of model railroad trains, characterizes the plant 
of Lionel Corporation, Irvington, N. J. Sheet 
steel is, of course, the most important raw 
material going into the 300 or more separate 
items manufactured here, all appertaining to 
model railroads or accessories, such as station 
houses, semaphores, bridges, trackage. It is 
exclusively full finished automobile sheet, of 
deep drawing quality. Engine bodies and car 
frames are made of 22-gage material; some 
26-gage sheet is used for interior trim and for 
minor station buildings. Deep drawing quality 


is insisted upon to withstand the drastic press 
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RAILROAD TRAINS 


work which is needed to form some parts. Full 
finished stock also insures that the enameled 
parts will come out of the oven with lustrous, 
perfect finish. A minor number of stampings 
could be made of a second grade material, but 
in order to avoid the possibility of mixing, only 
the best is purchased. As an indication of the 
size and power of the machinery used for cutting 
and flanging the largest of the units, it may be 
said that when recently a small-sized electric 
range was put into production, no additional 
presses were required to handle the to 
steel plate. 

Much cold rolled strip is also consumed, 
in thicknesses varying from 0.020 in. up to 0.078 
in. Since many of the parts punched from this 
material must take a square bend or a deep 
impression, it is in the soft or half-hard 
condition. Parts like couplers, car wheels, 
driving wheel tires, piston rods, connecting rods, 
valve gear mechanism, side frames for motor 
assemblies, railroad ties — all are made of cold 
rolled strip in tinned or nickeled finish. 

Railroad rails are made of prime tin plate 


of a weight which approximates 26 gage. Sheets 
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Joints in Sheet Metal Parts Made by 
Clinching Lugs and Welding Corners 


of correct size are cut into strips by a gang 
slitter, and then passed through a series of 
forming rolls which curl and bend it into the 
outline of a regular railroad rail. A unit of 
track consisting of two running rails and the 
third rail, when clinched to the pressed steel 
ties, will stand the weight of a 300-lb. man 
without collapsing. Lionel trackage is therefore 
much superior to the flimsy stuff formerly sold 
with many mechanical toys, which only required 
one small person to stumble over it to ruin it 
for further train operation. 
Car bodies generally 
are made of sheet. steel. 
Some of the more claborate 
tender bodies (“coal cars”) 
are aluminum die castings. 
Lightness is an impor- 
tant feature in the weights 
that have to be hauled 
locomotives, however, need 
weight in order to develop 
tractive power. Conse- 
quently, the main frames 


are stout zine-base die 


Enamelled Car Bodies Get- 
ting a Striping of Color 
to Accentuate the Trim 
and Add to the Eye Appeal 
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castings, or, if of pressed steel, are counter- 
weighted with laminated plates. Driving wheels 
are also zine-base die castings. (A ferrule of 
cold rolled strip, nickel plated, is pressed over 
the wheel tread to avoid wear.) Cylinder and 
steam chest castings are of aluminum, to avoid 
a concentration of weight near the front of the 
engine which might cause derailment when 
taking a curve at speed. 

Another instance of how the distribution 
of weight must be studied in order to get good 
running characteristics may be found in the 
small derrick car, or “wrecker.” It has three 
motions slewing, boom up, and hoist each 
of which is driven through die cast helical 
gearing from a hand wheel at the rear of the 
cab. Originally, these hand wheels were solid 
brass, about the size of a 25¢ piece and three 
times as thick. But the weight of these hand 
wheels, together with that of the boom, put the 
center of gravity so high that the car would 
sometimes jump the track on curves. Substitu- 
tion of aluminum for the brass hand wheels was 
just enough to make the difference between 
success and failure of this design. 

And it should be noted that the ball on the 
hoisting hook on this derrick is lead — weighty 
enough to overhaul the line when the hoisting 
drum is turned! 

Advanced die casting practice is necessary 
to produce some of the accessories. For 


instance, a lamp post may be made of a bent 
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piece of brass tubing, inserted in the die, and 
a base cast on one end simultaneously with 
some graceful ornamentation at the bend near 
the top. Such a simple thing as a headlight 
has an internal thread to fit the miniature 
electric globe, and two cores at right angles, 
one for electrical wiring, the other for a set 
screw holding the light to a bracket. A photo- 
graph of the headlight appears on the next page. 

As remarked above, car bodies are usually 
of steel stampings. Joints are ordinarily made 
by slipping little dog-ears through slots in the 
mating parts and clinching them down in a 
press. Frequently this construction is stiffened 
or reinforced by soldering or welding. 

Entire units have a baked enamel finish. 
Trimmings are attached separately. in- 
stance, name plates are of etched brass strip, 
slipped through appropriate slots and clinched 
on. Window and door frames are lacquered 
brass stampings, securely attached inside to 
corresponding openings in the side’ walls. 
Journal boxes are nickeled brass, separately 
fastened in place. Handrails on engines and 
passenger cars are brass wire. Car steps, air 
reservoirs, steam chests, smoke pipes, all are 
stamped brass sheet, lacquered, and 
separately aflixed. Steam pipes are copper. 

Such detail not only is extremely realistic, 
but the color is permanent. 

Motors and electrical control on Lionel 


trains are most ingenious. Armatures and pole 
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Wrecker Has Aluminum Die Castings In Upper 
Works to Keep Center of Gravity as Low as Possible 


pieces are laminated, consisting of a series of 
punchings. <A battery of gear hobbers cuts all 
the teeth on the main drive; master gear is 
bakelite for quiet running, others are of cold 
rolled strip. All armature shafts are hard 
drawn drill rod; bearings are bronze bushed. 
Axles on drive wheels are of needle-bar stock 
for smooth finish, and run in stainless steel 
bearings. 

Electric shoes are also stainless steel rollers. 
This expensive alloy is used to collect and return 
current because it resists 
pitting from the electric 
sparks, and wear from 
frictional contacts. 

Other metals used in 
Lionel locomotives and 
cars are phosphor bronze 
contact springs to hold the 
electrical contact shoes to 
the third rail, bessemer rod 
for car axles, copper plate 
on commutators, — silicon 
steel for transformer lami- 


nations, silk wound magnet 


In this Progressive Generation 
Santa Claus’ Helpers Use All 
the Tools and Vetals of 
a Modern Automotive Plant 
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wire for windings, piano wire springs and small 
parts of brass and screw machine stock. In one 
reversing mechanism, for remote control train 
operation, three binding posts are of nickel- 
silver, but the moving finger is of sterling silver 

nothing less expensive will resist the sparking 
Much 


‘anging from 0.015 to 0.062. in. 


effect satisfactorily for long operation. 
brass strip, 
thickness, is used for trim (when it is lacquered 
after forming), and for many motor parts 


(where it is selected sometimes for its electrical 


Model Railroad Trains, Trackage, Wayside 
Structures and Signal Systems Use Number- 
less Tiny Parts. Accuracy of detail and 
satisfactory operation require high precision 


characteristics and sometimes to enhance the 
appearance of quality). 

Motor parts are made with precision. Drive 
wheels are drilled in pairs in a jig to insure 
that the connecting rod will not bind. No 
sticking or binding can be tolerated in solenoid 
operated switches, semaphores and other acces- 
sories, so they are made to a precision of 0.0005 
to 0.002 in., plus or minus. As remarked before, 
gear teeth are machine cut. 

Manufacture of these toys gives ample scope 
for the production expert to exercise his 
ingenuity. Take the signal flag. In railroad 
parlance, all Lionel trains are “extras,” so in 
conformity with railroad signaling, they carry 
white flags, two on front and two on rear. These 
formerly were made of a small square of 
celluloid, cemented to a flag-stick of brass, 
threaded at the lower end to screw into the 
appropriate socket. 

Made in this manner they were expensive, 
and not very durable. 

Now they are made of thin sheet steel; flag 
and stick are blanked and the stick curled in 
three operations. White enamel, baked on, 
completes the job. The stick is a tiny split 
evlinder, with just enough spring in it to be held 
securely when thrust into a smooth socket. 

Many machine operations were saved, and 


the part is cheaper and better. 
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NITR 


high nickel 


alloys best 


ITRIDING is essentially a chemical proc- 
ess in which a reaction between an alloy 
steel and ammonia takes place at ele- 

vated temperatures. 

When ammonia at atmospheric pressures is 
subjected to temperatures above 842° F. it dis- 
sociates into its constituents, hydrogen and 
nitrogen. If this dissociation takes place in con- 
tact with suitable steels at a temperature at 
which the steel can absorb nitrogen, the various 
iron nitrides which will be formed at the surface 
The depth 


of penetration of these nitrides will be depend- 


will diffuse inward into the steel. 


ent upon the temperature, the time of the cvcie, 
and the concentration of the available reactive 
agent in the furnace. 

In ordinary steels, we are accustomed to 
seeing the nitrides in the form of nitride needles. 
Such nitrides are detrimental as they are brittle 
and constitute cleavage planes of very low 
shock resistance. Special steels have been de- 
veloped which will absorb nitrogen without 
forming undesirable nitride needles, such 
nitrides being in a form which imparts desir- 
able properties (especially hardness) to the 
material. 

The nitriding reaction must necessarily be 
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CONTAINERS 


by J. W. Harsch 
and J. Muller 


Leeds & Northrup Co. 
Philadelphia 


carried on in a gas-tight container as the neces- 
sary ammonia gas is objectionable in the at- 
mosphere, even in small percentage, and the 
question of suitable containers is of great im- 
portance to the furnace manufacturer. Most 
of the laboratory nitriding tests made during 
the development of the process were carried on 
in closed retorts, but during this period of de- 
velopment very little thought was given to the 
materials used for retorts or to the construction 
of reaction chambers. After the nitriding reac- 
tion had been studied in small units and the 
influencing factors recognized, the principle 
involved was introduced into larger furnaces. 
These early nitriding containers were made of 
various materials. 

Some of the first were fabricated of low 
carbon steel. Low carbon steel, with which we 
are all familiar, will oxidize and nitride at 
temperatures of 900 to 11607 F. when subjected 
to the respective atmospheres and, therefore, 
has a very short life. It absorbs reactive 
nitrogen quickly these operating heats. 
When nitrided, its surface becomes embrittled 
and, as the nitrides formed have litthe mechan- 
ical or shock strength, the container soon fails. 


A low carbon alloy having chromium up to 
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. ness and penetration was not fully understood and it re- 
OM: quired time-consuming tests to verify this effect. 

“SQ \ In view of the recorded failures, investigations were 
~ \ begun in an endeavor to solve the question of materials for 


SAY nitriding containers and simultaneously to determine the 


, deleterious effect of the various metals upon the nitriding 
g \\ reaction. Materials of the following compositions were 
| \ | studied: 18) chromium and nickel; 18 chromium 
\ and 25°, nickel; nickel and 28°, copper; 62°) nickel and 


12.5’, chromium; and an inert material such as fused silica. 


~h \ Nitriding containers of each were built and placed under 
nitriding tests. 

MQ The nitrided cases produced on proper steels placed in 
SSAy the various containers during the early stages of the tests 


were of practically the same hardness and penetration and 


at that time very little preference could have been expressed 
for one material over the others. However, as the tests 


Some Materials, After 1500 Hr. of progressed the disturbances in the process previously noticed 


Service, Affect Nitriding Reactions 
so That Maximum Surface Hard- 
ness Can no Longer Be Procured. 


were again encountered. 
A series of hardness-penetration curves shows the type 
; of case obtained when nitriding in the various containers 
Curves represent depth-hardness : 
figures for steel nitrided 24 hr. after the latter had been subjected to a nitriding atmosphere 
at 1000° average flow in and temperature for nearly 1500 hr. The reactive agent 
all experiments, 26 liters per hr. was dissociated to different amounts even though an equal 
flow of gas passed through a constant amount of work within 


all containers. This fact showed a reaction be- 


1’, was then tried as a substitute. Low carbon 
chromium-iron has heat resisting properties and 
it was anticipated that its life would be longer 
and would warrant the extra cost. However, it 
was a disappointment, as its life was very little 


longer than that of low carbon steel. 
18-8 Containers Tested 


The more complex alloy containing 18°, 
chromium and 8‘- nickel was then substituted. 
Such material is better suited for service at 
elevated temperatures, and, therefore, it) was 
thought that this material would have the neces- 
sary life in ammonia atmospheres. However, 
this also proved to be a misconception. 

The containers made of the 18-8 produced 
work of acceptable hardness for a few heats, but 
then it became apparent that the process was 
being disturbed by some factors which affected 
both the case hardness and the penetration. The 


difficulties formerly experienced with the life 


of the containers insofar as the mechanical 
strength was concerned were matters of selec- 


tion of suitable materials, but the loss in hard- 
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tween the chromium-nickel-iron nitriding con- 
tainers and the ammonia, which resulted in the 
formation of nitrides in the container wall. The 
depth of penetration of the nitrides formed on 
the walls of various containers is shown in ac- 
companying photomicrographs. 

Further investigation led to the conclusion 
that the nitrides formed on the container acted 
as a catalyst and soon depleted the nitriding at- 
mosphere of the necessary reactive agent and 
increased the dissociation of the ammonia. 
With continued use of the furnace, more and 
more of the nitriding gas was wasted by this 
parasitic reaction and less and less was _ use- 
fully employed in nitriding the object or work 
placed within the furnace. 

The nitrided work from the container most 
susceptible to nitriding (18-8 alloy) showed low 
hardness and penetration. Containers made of 
62°) nickel and 12.5°7 chromium, of 67°, nickel 
and 28° copper (monel metal), and of inert 
material produced the best nitrided cases. 
These tests definitely established the value of 
some high nickel alloys as suitable materials for 
nitriding containers, and conclusively indicated 
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that the reaction taking place in a container 
made of some inert non-metallic material will 
produce surface hardness and depth of pene- 
tration which are comparable to the best pro- 
duced in any metallic material used, and that 
such inert materials are highly desirable for 
nitriding containers and should be preferred 


to metals. 


High Nickel Alloys Satisfactory 


A further study was made with a material 
which would resist the nitriding action of 
atomic nitrogen. The material selected was 
sufficiently high in nickel to resist nitriding, 
sufliciently high in other components to prevent 
the embrittling action found in pure nickel, and 
was preferably substantially devoid of con- 
stituents reacting with atomic nitrogen or acting 
in this relation catalytically, Nickel-chromium 
and copper-nickel alloys were found to be satis- 
factory. The nickel content of these alloys was 
well above 60°, . 

Nickel-copper alloy having more than half 
of one per cent manganese was found to be 
unsuited for nitriding containers. This material 
is shown in one of the photomicrographs, from 
which it is evident that the impurities, such as 
manganese, found in the grain boundaries of 
this alloy, react with the nitriding atmosphere. 
Under continued exposure, the grains found 
near the surface will be completely disin- 
tegrated. The test made in containers of this 
nickel-copper alloy showed this deterioration 
has practically no catalytic action upon ihe 
nitriding reaction. The only harmful effect 
which we find is that the material, after being 
subjected to repeated nitriding operations, be- 


comes porous and of very low mechanical 


(67° 
Low 


nese? 
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Nichrome 
Nickel, 
Chromium) 
Vonel 


Copper, 
Manga- 


tically Unaffect- 
ed After 
Hr. of Nitriding 


Monel Metal 
With High Man- 
ganese Suffers 
Severe Inter- 
crystalline Al- 
tack by Nitrid- 
ing Gases, But 
the Nitriding 
Reactions Are 
Not Delayed 


strength, especially at and near the welds. 
Material of the same composition and of low 
manganese content (0.506 or less) has been 
found to be better suited for nitriding contain- 
ers; it has a longer life and does not show in- 
tererystalline deterioration. 

Other investigators have used) contamers 
made of inexpensive low carbon steels upon 
which a suitable enamel coating was placed, 
The enamel presented an inert surface to the 
nitriding atmosphere, somewhat analogous to 
a fused silica container. The idea of an enam- 
eled container for this purpose was new and 
many users of containers made of unsatisfac- 
tory metals attempted to lengthen the life of 
their respective containers by enameling them. 
Such procedure was not particularly success- 
ful, because the gases within the steel would 
produce suflicient: pressure upon the enamel 
coating to blister and crack it, and thereby ex- 
pose the metallic part of the container to the 


furnace atmosphere. The mechanical strength 
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Heat-Resisting Steels (25° Nickel, 
18% Chromium, and 18° Chromi- 
um, 8% Nickel) Suffer Surface De- 
composition After Long Exposure 
to Nitriding Gases, and the Nitrid- 
ing Reactions Are Interfered With 


of the enamel at room and at elevated tempera- 
tures must be carefully considered. Careful 
handling of the steel parts to be nitrided dur- 
ing the loading and unloading operations is re- 
quired. If the enamel coating is once broken, 
the action of the gas upon the metallic surface 
will be similar to that described above for un- 
protected metals. 

Metal containers made of materials of suit- 
able nickel and chromium content are neces- 
sarily expensive, but their cost is well warranted 
when the life and the effect of such materials 
upon the nitriding reaction is considered. The 
tests have shown that an alloy containing 62°, 
nickel and 12.55, chromium is best suited and 
the 18) chromium 8 nickel alloy the worst of 
the metals tested. 

Consideration must also be given to the 
method of fabrication. If the container is to be 
fabricated by welding, it is very important that 
the composition of the material be such that no 
elements are volatilized or oxidized during 
welding, and the composition of the weld be such 
that it causes no later troubles of the type dis- 
cussed. Moreover, the material forming the 
weld is essentially a cast material, and the effect 
of the temperature gradient in the material and 
weld, prevailing during welding, must be recog- 
nized. This may cause a grain growth in the 
parent material, and such coarsened structure 


may have an affinity for reactive gases or be 
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susceptible to deterioration by such reactive 


gases. The combined effect may considerably 
shorten the life of the container, even though 
the parent material is of suitable analysis. 


Effect of Furnace Design 


The material best suited for nitriding con- 
tainers is determined by the type of furnace 
for which the container is designed. An out- 
side-fired container must necessarily be made 
of metals, with or without an enamel coating. 
(It is recognized that metallic containers are 
never completely inert to ammonia. Although 
the catalytic action of the material described 
as suitable for nitriding containers is reduced 
to a minimum, such action is present.) 

From the foregoing it is apparent that seal 
or caulking welds should be kept out of the 
reaction zone and that inert materials should 
While the use of 
metals is still common, the result of our tests 


be used whenever possible. 


has indicated the desirability of an inert materi- 
al in the form of semi-refractory insulating 
bricks. Such a construction is now standard in 
the convection type heating furnace manufac- 
tured by the writers’ firm. A welded sealed 
metal container is placed outside of the temper- 
ature zone, which practice eliminates metal and 
seal trouble as well as the parasitic reaction 


mentioned above. 
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ONSTRUCTION of the International 
Harvester Company's Fort Wayne, Ind., 
plant was begun in 1921. Its purpose 
was to replace the older Akron, Ohio, plant 
with a manufacturing institution of more 
modern design and equipment, capable of 
making trucks of the highest quality and with 
reasonable economy of manufacturing cost. 
The original plan was to produce only heavy 
duty trucks in the new plant, but with the trend 
of the demand toward a lighter vehicle for some 
jobs, the company has kept pace with the 
market and certain lighter trucks have been 
added to the line. 

As a part of the general plan, the heat 
treating department was originally placed near 
the center of the plant, in order to minimize 
the distances through which work had to be 
moved to and from the machining departments. 
The equipment installed was of late design and 
considered to be very good at that time (1921). 
The set-up for control and supervision was 
considered excellent and the final product 
compared favorably in a metallurgical way 
with any similar line in the country at that time. 

However, the amount of work which the 
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heat treating department was required to 
process increased by leaps and bounds, and 
equipment and controls considered modern in 
1923 were obsolete in 1928. A new building was 
needed, giving larger floor space to house the 
latest equipment, having a capacity far in excess 
of the former installations. Consequently, a 
new building was erected, 120x300 ft. in size, 
with roof of sawtooth design and with a 
basement under part of it to handle certain 
phases of the work. An auxiliary building was 
constructed near by to house pickling and 
tumbling equipment and to act as a storehouse. 
Both buildings were placed near the forge 
shop, since a very careful survey of production 
has shown that the larger tonnage to be heat 
treated came from the forge shop, and that the 
cost of trucking would be less in the location 
chosen. A very few of the better furnaces were 
moved from the old to the new location and 
much new equipment was purchased to make 
a well-balanced unit. The use of fuel oil was 
discontinued and the furnaces in the new 
location were heated with gas or electricity. 
The resulting installation is a department 


notable not only for its size but for its 
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All the 


furnaces were constructed by manufacturers of 


cleanliness and orderly arrangement. 


national reputation and the controls were made 
by one of the country’s leading makers of such 
equipment. While money was not wasted, no 
expense was withheld if it was felt that such 
expenditures would result in a better product. 
Neither was the comfort of the operators 
overlooked. For instance, the loading and 
unloading of carburizing boxes, together with 
the reclaiming of the old compound, is handled 
in the basement, connected directly and wide 
open to the main building. Smoke and dust 
control is so efficient that the condition of the 
walls, even in the sublevel, excites favorable 
comment from visitors. 

Following the general plan of the entire 
department, most of the furnaces have been 
along “flow-line” 


placed in” batteries and 


Electric Furnaces With Rotating Hearth Are 
Utilized for Normalizing, Hardening or 
Drawing Miscellaneous Parts of Moderate Size 


principles so that the line of travel will be as 
nearly as possible in a continuous line from the 
charging end of the first furnace to be used 
clear through the inspection department and 
thence out to the machining or assembly 
departments. It was found impossible to carry 
out this plan on all work, but the heavy tonnage 
jobs were taken care of in this way. Thus, the 
front axles are treated in a battery of three 
furnaces located in the southeast corner of the 
building as shown on the floor layout sketch 
on pages 18 and 49. These are three pusher- 
tvpe furnaces with automatic push time controls, 
the first two being gas fired and the last one 
heated by electric energy. The furnaces are 
set alongside each other in such manner that 
the discharge of one furnace takes place on 
the same end as the charging of the next. 
Each of the above furnaces is wide enough 
to pass sidewise axles for “standard gage” 
trucks. Miscellaneous axles are taken care of 


in the largest of a nearby set of five box-type 
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One of the 
Double-Chamber 
Counterflow Fur- 
naces for Car- 
burizing. Boxes 
ire pushed 
through end- 
wise; two lines 
in each chamber 
give four lines 
in each furnace 


gas-lired furnaces used for such odds and ends. 

Near the above installation is a similar set 
of three furnaces for crankshafts. (Two are 
installed, with floor room reserved for a third 
when production is such that the high heat 
furnace cannot do all the heating for both 
hardening and normalizing.) Still another 
similar installation handles rear axle shafts. 
As has been described for the front axle 
furnaces, these two installations are intended 
to give a continuous flow of material with a 
minimum of labor cost and less fatigue of the 
workmen. Nearly all handling at these batteries 
is done by means of overhead tracks carrying 
electric hoists from which hang tongs or slings 
especially designed to handle the part being 
treated. At one group a loop track carries the 
work to the straighteners. <All these trolley 


tracks are shown on the plan. 
Rotary Furnaces For Small Parts 


Another glance at the floor plan will show 
a number of furnaces for smaller work. Five 
rotary furnaces, together with a quenching tank 
and elevating conveyor attached to each, are 
especially eflicient and economical. Typical 
work handled includes universal vokes, steering 
arms, knuckles and carburized gears. Either 
normalizing, hardening or drawing may be done 
in these furnaces. The photograph on_ the 
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opposite page shows some knuckles’ being 


hardened. One of the rotaries is of the latest 
automatic dumping design for handling small 
pieces. The parts are dumped automatically 
into the quench and carried up through an 
inclined rotating perforated drum with internal 
helical bafle which deposits the work at the 
end of the tank. 

A section approximately 75 ft. square is 
provided in the center of the department for 
an assembly of smaller equipment, such as three 
Homos (eventually six), some lead and salt 
baths, and the necessary quenching tanks. 
Drawing baths will eventually be superseded 
by the Homo furnaces mentioned above. 

Six lead pots in three hooded settings are 
used to harden gears, jack and propeller shafts, 
and finish machined pieces which must be held 
to size or have clean surfaces. Four of them 
have rectangular and two have round pots. 

The floor plan also shows two evanide pots, 
three small gas box-type furnaces and two small 
electric furnaces. Camshafts are heated in the 
last named and quenched in brine by being 
rotated under three strong streams of the 
quenching fluid, thus giving a= straight and 
extremely hard product. 

Metal washers and rinse tanks clean such 
parts as need it before or after treatment. 

One whole end of the floor is devoted to 


carburizing. Two double chamber, gas, counter- 
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flow furnaces are now in place with room 
provided for doubling this capacity when 
necessary. Two lines of pots (one in each 


direction) are pushed through each of the four 
chambers mentioned above; each end is both 
a charging and discharging station for the pots 
carried to and away from the furnace by the 
overhead conveyor running from and to the 
basement. 

Work 
depths of case (“light.” “medium” and “heavy”) 


is scheduled so the three standard 


can be made in the same chamber by setting 
All 


boxes go through the furnace endwise and are 


the pusher timers at the proper interval. 
of the same width and height, but the length is 
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adapted to the articles contained in the box. 

This equipment, accompanied by a simple 
control system, has developed a product of 
A_ photo- 


graph shows the end and side of one of these 


remarkable uniformity at low cost. 


furnaces together with a workman manipulating 
a box from the overhead conveyor. 

From the above description it will be seen 
that the furnace equipment is subdivided by 
functions. In contrast, the pyrometric control 
is centralized in one room just above the oflice. 


In this room are 74 potentiometer recording 
controllers. (A very few have no recording 


device.) Each one controls electric relay 


switches or gas valves to regulate the heat put 
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constantly on duty. He is always informed of immediately remedied. 
the work being done in each individual furnace, Each gas or electric furnace is metered, 
and keeps each one operating at the temperature and readings are taken every morning and also 
prescribed by the heat treating specifications. whenever a new part or operation is begun. 
An inner phone system connects him with Actual cost of heat input is figured and added 
various parts of the department, and he also to the direct labor and overhead. In this way, 
has a horn signal for calling various persons each job is loaded with the actual cost of heat 
on the floor. No signal lights or deviation treating. Furthermore, the operating cost for 
meters are necessary (except on cyanide and each furnace is known, whether idling or heating 
lead pots where the operations are of the short metal. In slack times, such costs enable the 
time batch variety); any variation in operating superintendent to favor the most efficient 
condition is reported immediately to the proper furnaces, and to determine whether it is cheaper 
person on the floor and the required changes to shut down a furnace or to idle it for a waiting 
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Part of the 74 Instruments in the 
Central Control Room One 
operator is responsible for 
maintaining temperatures in all 
the furnaces according to the speci- 
fications of the work being handled 


period of known length. Even 
were there only enough work 
for a single furnace, it would 
be operated continuously 24 
hr. a day until all the work 
was finished, it being clearly 
demonstrated that such a plan 
is more economical than 
intermittent work during day 
shift only. It is also expected 
that these cost data, together 
with other data’ concerning 
thermal efliciency, design and 
manner of construction, will be 
valuable in the selection of future installations. 

The smaller plan of the basement on page 
51 shows the arrangement of storage and cooling 
tanks for quenching oil and brine. Water from 
water quench tanks is circulated to and from a 
spray pond by a pump; another pump circulates 
cooling water between spray pond oil 
cooler. Nearly all of the quenching tanks are 
piped for both oil and water; all the piping and 
conduit in the plant are painted according to 
the following system: Water, blue; oil, orange; 
brine, green; compressed air, black; steam, 


cream; gas, vellow, 


A special quenching fixture was developed 
some time ago for the crankshafts, and the same 
idea was modified slightly to make the machine 
adaptable for front axles. The latter are water 


quenched. 
Secure Uniform Hardening 


The tank provided measured 4x9 ft. in 
area by ft. deep, and originally 
furnished with a good supply of running water 
into which the axles were quenched. It was 
found that numerous axles had to be retreated 
because of  non- 
uniform hardening. 
Since the 


was installed in the 


fixture 


tank, these rejec- 
tions have been cut 


down to almost 


nothing. One test 


of 4&8 readings on 


1 Hot Axle Has Just 
Slid Out of the Fur- 
nace, Into a Quench- 
ing Fixture. When 
submerged, the 
crescent-shaped cast- 
ings close in and 
project jets of water 
from all directions 
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a batch of 24 axles showed 47 ball impressions 
of 3.70 mm. diameter and one measured 3.65. 

This fixture is shown in the accompanying 
view. In the open position it is up under the 
delivery skid from the furnace. In its center 
are two saddles which catch the hot axle as it 
slides down and hold it temporarily just above 
the water’s surface. The attendant then turns 
a control valve and the saddles are depressed; 
at the same time, a series of crescent shaped 
the 


hot axle by what is, in effect, a perforated drum 


castings is closed, entirely surrounding 
from which are directed several hundred water 
jets striking the axle from all directions, thus 
Mean- 


while, the entire fixture has submerged itself 


causing a very drastic water quench. 


below the surface of the water, and thus any 
After the 


reverse series 


axle 
of 


operations brings the axle above water, the 


steam or splash is absorbed. 
is effectively quenched, a 
spray automatically cuts off, the fixture opens 
up, and the axle is in position where it can be 
hooked 
transferred to the drawing furnace. 


out easily by overhead hoist and 


Water is supplied to the quenching fixture 
through a pair of pipes (which are, in fact, the 


the 
supplied in turn through armored hose with 


pivots about which machine is closed) 


water at 45 to 50 Ib. pressure from a booster 


pump. This pressure 


This essentially dirty and dusty operation is 
ordinarily relegated to a separate building, or 
a walled-off portion of any plant which makes 
any pretense of cleanliness. Here, however, it 


is done in a commodious basement connected 


with the main building by an open areaway 
in the floor, 10) ft. wide by 60) ft. long. 
Operations are so well hooded and dust is so 
well under control that) after) two vears’ 
operations, the walls of this) basement are 


still clean. 
The small plan of this basement, studied 
the 


how boxes from the furnace arrive, via overhead 


in conjunction with main lavout, shows 


chain conveyor, at the extreme end of a pair 
of 


contents ride on the covers, they are first rolled 


roller conveyors. Since the boxes and 
over and then dumped on a screen, closely 
hooded, and exhausted by duct to a large fan 
and thence outside to a evclone separator. 

It takes about five hours for the boxes to 
traverse the distance from furnace to shakeout, 
so the boxes are relatively cool, although at the 
center the compound may be somewhat warm. 
the 


elevator boot and is immediately taken up and 


Falling through screen it slides into an 


delivered through the top of a tightly closed 
the the building. <A 


companion elevator feeds new compound into 


bin in roof of main 


is sufficient to pene- 
. / Water lo Pond ‘ 
trate the surrounding 
proper condition of @nk | Ware Water Tank 
° for / 
turbulence at the cen- 0i/ \ Tanks 
tral zone occupied by | for Quenching 
Doubtless, the 
most unique feature New Compound 
Store 
of the Fort Wayne 
heat treat the 
method of handling a 
qua 
and reclaiming car- 
burizing compound. = 
6 
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equipment for handling Compound Qverhead@ > up » 
quenching solutions Dump Station Compound Mixer WAL, 
are also housed there 
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a smaller compartment of that same overhead 
storage bin. 

This bin is equipped with a steam line to 
smother any fire which might occur in the hot 
compound. It ts so regulated that the hot 
compound stays in the bin but a very short 
time. When the plant shuts down, the bin is 
entirely emptied into sheet metal skids to be 
returned, when the need again arises, to the 
storage bin above. 

Old compound and new compound = are 
drawn from this bin at determined rates. Each 
section discharges on a pan feeder, driven at 
correct rate by variable speed pulleys. In this 
way any mixture desired of old and new can 
be delivered to the mixing drum. All this 
equipment is entirely enclosed and is 
exhausted to the outside cyclone catcher. 

The compound mixer is a long, rotating 
evlinder, diameter about 30 in., set at a slight 
angle, and rotating within a tight housing. For 
two-thirds its length the compound, new and 
old, is slowly mixed as it gradually works its 
way by gravity toward the lower end. For the 
last third the evlinder is perforated so that fines 


are effectively screened out and vanish via the 


Loading and Unloading Stations in Carburizing 
Department. At right of the large picture 
are the elevator housings carrying old and 
upper storage bin 


new compound to the 
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fan and dust catcher. Coming out at the end, 
the properly mixed compound is run into a bin 
having spouts leading to either of two closely 
hooded loading stations, where carburizing 
boxes are packed with metal and compound. 
Loaded boxes are rolled over, hooked to the 
chain conveyor by special tongs, and are carried 
automatically to the furnace end. 

The arrangement of this part of the 
department is clearly shown by the photograph 
below. It was devised by International Har- 
vester Co. employees in conjunction with a 
conveyor manufacturing company which built 
the equipment. It has proved eminently 
satisfactory in all respects, since it has converted 
an operation which is undesirable and inefficient 
into one which can be performed by a self 
respecting workman; and self respecting work- 
men build a better product. 

Metallurgical quality is an unmeasurable 
thing in the sense that it cannot be determined 
with a yardstick or a micrometer caliper, but 
its importance cannot fail to be recognized. 
All the above described equipment has been 
installed after much planning and study and 
at considerable capital outlay so that good metal 
might be heat treated as perfectly as_ is 
commercially possible. The result aimed at has 
been achieved: <A truck having better metal- 


lurgical quality, and at lower cost. 
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DIE CASTINGS 
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IE CASTINGS offer certain distinct 


economies. For example, a large sav- 

ing in machining cost is possible where 
a large number of parts of the same design is 
Again, parts of intricate ornamental 
At other 


times, several parts may be combined in one 


required, 
design may be produced at low cost. 
die-cast’ unit, thus reducing assembly costs. 
When desired, die castings may be plated. 

Of the various metals suitable for pressure 
die castings, zinc has the advantage of low cost 
per pound of metal. Furthermore, because of 
the low melting point of zine, dies made of plain 
carbon steel will have a long life, and it is not 
necessary to give the dies special heat treat- 
ments to resist higher temperatures. 

The following established uses give a gen- 
eral idea of the wide range of suitable applica- 
tions: In the automotive field, die castings made 
from zine alloys are used for body hardware, 
carburetors, fuel pumps, radiator caps and 
ornaments, speedometer frames and taxi-meter 
housings and parts. Die-cast 


gears for many uses, includ- 


Committee of the Institute of Metals Di- 
A.1.M.E. 
mended Practice Committee of the A.S.S.T. 


ing washing machine ‘lec- 
ig washing machine and ele 


tric hoist gears, have proven 
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Prepared for the Non-Ferrous Data Sheet 
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Flint, Mich. 


successful. Further examples are: Refrigerator 
hardware, door checks and other interior hard- 
ware in the building field; small motor frames, 
radio chassis and parts in the electrical indus- 
trv; various housings or brackets in mechanical 
devices, such as typewriter frames. 

Design. The maximum size of commercial 
zine-base die castings has not vet been reached. 
Typewriter frames and radio chassis are fair 
examples of large castings, while a die-cast cowl 
bar weighing 114 Ib. and with an over-all length 
of 41 in. 


The accuracy of dimensions ordinarily at- 


represents an extreme, 


tained is plus or minus 0.002 in. per inch of 


length or fraction thereof up to three inches, 


and plus or minus 0.001 in. per inch for each 
additional inch. Dimensions intercepted by the 
parting line of the die will show a greater varia- 
tion, but proper die design will usually place the 
parting line where it will not intercept important 
draft of in. 


cores is the minimum desirable allowance. 


dimensions. <A per inch on 


Proper design of a part 


for economical die construc- 


tion and maintenance, for 


and the Recom- 


minimum metal, casting, 
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cleaning, and machining cost, as well as for 
maximum strength, accuracy, and perfection of 
finish, is a problem requiring the services of 


an engineer skilled in the die casting art. 
Best Alloy in Use 


While numbers of zine alloys have been 
employed at various times, the present tendency 
is toward simplification to a single group. <Al- 
lovs of this group contain 4- to 5‘ aluminum, 
and copper up to 3°). They cast well, and have 
been widely and successfully used. 

Aluminum makes the zine suitable for the 
die casting process itself by preventing attack 
on the die casting machine and die and by in- 
creasing fluidity. In addition, the aluminum 


refines the grain and greatly increases tensile 


Courtesy New Jersey Zine Co, 
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and impact strength. Copper is added up to 
3°. to increase the strength further. It is also 
one of the elements which corrects a tendency 
toward intercrystalline oxidation which exists 
in the plain aluminum-zine alloy. A very pure 
grade of zine is also essential if such oxidation 
is to be avoided. 

Another element which counteracts — the 
tendency toward intererystalline oxidation is 
magnesium, and further improvement (resulting 
in the complete resistance to any intercrytalline 
oxidation) has been effected by the addition of 
this clement to the aluminum-copper-zine alloy. 
The resulting alloy is patented. One-tenth per 
cent of magnesium has been widely used. By 
proper limitation of the impurities in the zine, 
especially lead and tin, complete protection may 
be obtained with 0.02% magnesium. The lower 
magnesium content elimi- 
nates some deficiency in 
casting properties which is 
found in the alloy contain- 
ing magnesium. 

Physical properties of 
such an alloy are given in 
this article and are believed 
to represent the basic prop- 
erties of the best alloy gen- 
erally known at present. It 
has been extensively stud- 
ied as “Alloy XXII” by a 
committee of the American 
Society for Testing Mate- 
rials and is covered by its 
tentative specification des- 
ignated B 86 — 31 T. 


Chemical Composition 


Composition should be 
1.0°, aluminum plus or mi- 
nus 0.5‘. ; copper plus 
or minus 0.50, and 0.02 to 
0.12‘. magnesium; balance 
is zine containing 0.02‘: 
maximum impurities. The 
castings must contain less 
than 0.01% Pb, 0.005% Cd, 
Fe, Sn, and 
less than 0.02 of all other 


impurities. 
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It is generally realized that the physical 
properties of a cast metal are dependent in a 
large degree on the casting conditions and the 
design of the casting. This is particularly true 
of die castings; here there is an opportunity for 
a wide variation in the amount of chill due to 
the design, cooling, and operating temperature 
of the die. 

The zine alloy described above is affected 
by such conditions. For example, the tensile 
strength may be increased by unusual chilling, 
or lowered by casting in an unusually hot die. 
Impact strength, on the other hand, will vary 
inversely as the tensile strength, low tensile be- 
ing accompanied by a high impact value, and 
vice versa. 

Die castings are usually of such size and 
shape that test specimens cannot be machined 
from actual die-cast parts. A standard die for 
casting tensile and impact specimens has, there- 
fore, been included in the above-mentioned 
specification. Tensile specimens widely adopted 
are of two types a flat bar ', in. thick with a 
'.-in. reduced section representative of a light 
wall, and a round specimen with a !,-in. re- 
duced section 2!, in. long. The latter is speci- 
fied in B 8&6 31. T, and is representative of a 
somewhat heavier wall section in actual cast- 
ing. A 'yx!y-in. Charpy impact specimen is 
also specified. 

Physical properties noted below and in the 
table are based on specimens cast in such a die 
under average conditions. To make all the data 
comparable, all specimens were cast from one 
melt. The original properties, however, approx- 
imate very closely the average of many inde- 
pendent determinations. It must be recognized 
that various sections of commercial castings 
may differ considerably from these figures due 
to differences chill 
and metal flow. 


tial or complete arrest of this change, but it will 


rapidly complete itself in use under conditions 
involving mildly elevated temperatures for 
instance, 212° F. Physical properties after aging 
in a dry atmosphere at 203° F. are, therefore, 
included in the table. 

Since certain uses involve exposure to con- 
ditions of high humidity and temperature, the 
tensile and impact properties after exposure 
to atmospheres saturated with water vapor at 
203° F. are also tabulated. The change in prop- 


erties occurring during such a test is obviously 


EFFECT OF AGING ON ZINC-BASE DIF-CAST ALLOY 


All aluminum-zine 


rs 
A =) 
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The Following Photographs by Courtesy of New Jersey Zine Co. 


a combination of the effect of aging at elevated 
temperature and surface corrosion due to moist 
air at elevated temperature. This test origi- 
nated as an accelerated test for some of the 
early zine-base alloys which were subject to 
severe intercrystalline oxidation. The periods 
of test used are equivalent in effect to a great 
many vears of exposure to tropical atmospheres, 
and to much longer periods of exposure in tem- 
perate climates. 

The tests given in the table were made on 
castings from a single experimental run of the 
zinc-aluminum-copper-magnesium alloy de- 
scribed above. The results check numerous 
similar experiments, and are known to be typi- 


cal of good commercial practice. It would be a 


mistake to construe the 
values given as the mini- 
mum, or necessarily as the 
average to be expected com- 
mercially. For instance, the 
difference between the orig- 
inal tensile strength of flat 
and of round test bars is so 
small that on different melts 
of the same alloy the re- 
verse order of superiority 
nay occur, 

Minimum results to be 
expected from test bars cast 
during the manufacture of 
zine-base die castings of 
this analysis are contained 
in the A.S.T.M. specifica- 
tion B &6 - 31 T, as follows: 

Tensile strength of 
',-in. round test bars; minimum average of five 
specimens, 44,000 Ib. per sq.in.; minimum for 
individual specimen, 35,000 Ib. per sq.in. 

Elongation in 2 in.; minimum average of 
five specimens, 2.0°¢; minimum for individual 
specimen, 

Charpy impact; minimum average of five 
specimens, 6.0 ft-lb.; minimum for individual 
specimen, 4.0 ft-lb. 

Other physical properties (average values) 
for this die-cast alloy are as foliows: 

Specific gravity, 6.8. 

Melting point, 741° F. (393° C.). 

Shrinkage allowed for casting, !, in. per ft. 

Approximate compressive strength, 90,000 


Ib. per sq.in. 
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Brinell hardness number, using 10-mm. ball 
with 500-kg. load for 30 sec., 75 to 100. It should 
be remembered that Brinell or Rockwell hard- 
ness tests on die castings are generally consid- 
ered unreliable. 

Rockwell hardness (red figures on E scale), 
8) to 100, 
penetrator with 100-kg. load, taken from the red 


(The “E seale” refers to a !x,-in. ball 


figure scale on the dial.) 
Specific thermal conductivity for the range 
between 25 and 100° C., 0.2538 calories per cubic 
centimeter per degree Centigrade. 
Thermal expansion, per unit length, for the 
between 25 and 100° C., 0.0000295 per 
0.0000164 


range 
degree Centigrade, or per degree 
Fahrenheit. 

Electrical conductivity at 20° 136,300 
mhos per cubic centimeter. 

Electrical resistance at 20° C., 0.000007338 
ohms per cubic centimeter. Temperature coefli- 
cient for the range between 20 and 100° C, is 
plus 0.003030 per degree Centigrade; that is, the 
resistance at an elevated temperature t equals 
plus a quantity found 
C. by the 
temperature coeflicient by the difference be- 


and 20 


the resistance at 20° C. 
by multiplying the resistance at 20 


tween t 
Machining Properties 
primary 


Machining. <A 


machine work is the maintenance of a keen, 


smooth cutting edge on the tool. High speed 


steels are usually satisfactory, but for exacting 


Cutting Angles Recom- 


mended for Zine Die Castings 
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requirement for 


dimensional requirements, special cutting tools 
Cul- 


such as tungsten carbide are very effective. 
ting angles are shown on the adjoining sketch. 

Milling cutters, end mills, reamers, and sim- 
ilar tools produce the best results when they are 
of coarse-tooth spiral or helical design with an 
appreciable top and side rake. Two-fluted spi- 
ral taps with ground and relieved threads pro- 
viding ample chip clearance and rapid chip 
removal have been found satisfactory. Crowd- 
ing of taps can be avoided if the holes are cast 


slightly larger than the usual standard practice. 


Drilling Recommendations 
The same principle applies to drills. Two- 
fluted drills, having spiral angles about double 
The 


may be 


the usual 21), are satisfactory. included 


angle of the cutting edges advan- 


tageously reduced. Clearance angle may be in- 
creased to 15° at the periphery of the drill and 
gradually increased still further as the drill 
point is approached. Beveling off the end of 
the flute back of each cutting edge provides 
more chip clearance for rapid work. 


Zine-base die castings are electroplated fre- 
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quently. The degree of protection which can be 
obtained by plating against various conditions 
of exposure is dependent upon the quality and 
weight of plating, as is true of other metals. 
Nickel is generally accepted as the most satis- 
factory first coat, since it has no tendency to 
absorb or diffuse into the base metal. It is best 
deposited from a high sulphate bath such as the 
following: 


Single nickel salts 10 oz. per gal. 


(nickel sulphate) 
Anhydrous sodium sulphate 15 oz. per gal. 
Ammonium chloride 1*, oz. per gal. 
Boric acid 2 oz. per gal. 


If hydrous sodium sulphate is used, 30. oz. 
per gal. is necessary. Room temperature is cor- 
rect for operating, and current density should 
be 8 to 20 amp. per sq.ft. 

Preparation of castings by grinding and 
bufling does not present any unusual problems. 
It is best to avoid deep grinding; it may cut 
through the dense surface laver which offers 
the best surface for plating. 

The following cleaning solution is satisfac- 
tory; one minute at 175” F. is usually suflicient; 
if necessary, it may be used very effectively as 
an electro-cleaner. Crystallized trisodium phos- 
phate (Na,PO,.12 H.O), 6 oz. per gal., and caus- 
tic soda (NaOH), 1 oz. per gal. 

Lacquers may be effectively used, and 


baked finishes may be applied at baking temper- 
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atures up to 450° F. Finishes involving such 
heating are not recommended for parts requir- 
ing close sliding fits. Any air trapped near the 
sliding surface will expand at temperatures 
above 100° F. and raise blisters which interfere 
with the function of the part. A decrease in 
ductility and impact strength is also likely to 
result from this condition. 
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AUTOMAT 


of metal 


specimens 


VER since the microscope was adapted to 

the study of iron and steel, metallogra- 

phists have been continually improving 
their methods for preparing the sample. These 
methods of preparing a metallographic speci- 
men involve several stages or steps, the eventual 
purpose of which is to obtain gradually an op- 
tically flat surface, free scratches or 
marks, in the shortest practicable time and with 
as little effort as possible. Inasmuch as there 
has never been devised any standard or univer- 
sal method for this purpose, improvements in 
technique have come, for the most part, by im- 
proving one or another stage of the methods in 
vogue at the time. As a result, many metallog- 
saphists use one type of method for certain 
stages of preparation, and another type of 
method for another stage. 

The first phase of the problem to receive 
close attention had to do with the polishing 
surfaces or cloths and the abrasives used 
thereon. Consideration was given to all man- 
ner of grinding and polishing powders and a 
great many varieties of fabrics and other back- 
ing-up material for use both wet and dry. Re- 


cently, there has been a growing tendency to 
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POLISHING 


by R. G. Guthrie 
and J. A. Comstock 


Consulting Metallurgists 
Chicago 


adopt a few abrasives and polishing powders 
and to accept a few fabrics and other surfaces 
as being adaptable for the ordinary metals and 
alloys, and to devote more attention to new 
machines and labor-saving apparatus for use 
in the preparation of specimens. 

During the earlier uses of the metallo- 
graphic microscope, great and tedious care was 
taken to prepare a sample suitably, and an al- 
most endless number of rules was laid down 
by various authorities as to the best methods 
of doing this. Not so long ago, it was thought 
by some metallographists that a surface pre- 
pared in less than an hour by any but the most 
laborious methods was unsuitable for examina- 
tion under the microscope. More recently, how- 
ever, it has become possible to obtain prepara- 
tions of a quality beyond any produced by older 
methods with very much less individual effort 
and in a considerably reduced time, principally 
by the use of new apparatus developed for this 
purpose. 

The problem of automatic polishing has 
been attacked in two ways; namely, by con- 
structing magnetic specimen holders and me- 


chanical specimen holders. Both devices, in 
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their original form, had certain disadvantages, 
as could be expected; the magnetic specimen 
holder, however, now seems to be superior to 
mechanical devices, principally because it per- 
mits the specimen to be removed instantane- 
ously at any stage of the grinding and polishing 
procedure, and also because the magnetic pull 
reinforcing gravity and coming from below the 
disk gives better and flatter surfaces than when 
the sample is held by mechanical pressure ex- 
erted from above. 

The authors have been working for a long 
time on all of these phases with increasingly 
better results, and have improved and changed 
their original methods not less than a half-dozen 
times in the last five vears. The methods and 
apparatus outlined in this article represent the 


contemporary state of the situation in our lab- 
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Macrograph of 
Cross-Section of 
Brass Ingot. Etched 
with ammoniacal 
hydrogen peroxide. 
Magnification 3 
times; original 
view 6's in. high 


oratory, and have super- 
seded all the others 
formerly used. Our suc- 
cess may be measured 
by the statement that, 
whereas it formerly took 
the entire attention of 
one well-trained man one 
hour to prepare a typical 
specimen, the same man 
can now prepare ten 
specimens in one hour. 

This fact, although 
significant, is not nearly 
so important as the fact 
that the samples pre- 
pared by the new method 
are of infinitely better 
quality in every respect 
than the best sample that 
could be prepared by the 
older methods! Further- 
more, these ten samples, 
if of the same class of 
material, will have sur- 
faces which are duplicates of each other, ca- 
pable of the finest comparisons, whereas this 
degree of reproducibility cannot even be ap- 
proached by the methods used in the past. 

Aside from the production of an optically 
plane surface, free from marks or scratches, 
there is a deeper, more important consideration 
to be taken into account in the preparation of 
metallographic specimens. We refer to the 
ability of the sample to become the subject of 
a finished photomicrograph, which is truly the 
proof of the quality of the previous work. 

It is a fact that almost any microscope is 
capable of much finer work than has been done 
with it by the metallographist, simply because 
many technicians presume that the preparation 
of the sample is a distinctly secondary consid- 


eration and that the prime consideration for 
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good photomicrography is the actual manipula- 
tion of the microscope. As a matter of fact, 
the reverse condition is nearly always true. 
Given the best metallographic equipment ob- 
tainable and a poorly prepared sample, the most 
skillful manipulation of the metallographic 
equipment can only produce a mediocre and 
unimportant photomicrograph, lacking in detail 
and contrast. 

It was formerly believed that detail had to 
be sacrificed in the interest of contrast, and 
vice versa. Frequently, certain micro-constit- 
uents could not be studied because they could 
not be resolved, and this in turn was simply 
because the preparation had been faulty. It is 
now possible to study the same micro-constit- 
uents and their true proximities. 

The method of sample preparation used by 
the writers in producing the accompanying pho- 
tomicrographs is suitable for practically any 


metal or alloy, from the softest to the hardest 


and most brittle. <A brief series of notes on the 


technique now follows. 
The surface to be examined is cut on a 
high-speed flexible cut- 
off wheel. It is then prac- 
tically flat, and therefore 
requires only the mini- 
mum amount of fine 
vrinding previous to the 
polishing operations. 
Rough grinding is 
performed on a_ bench 
vrinder having one hori- 
zontal spindle carrying 
two vertical, dry wheels 
operating at about 3600 
r.p.m. Most materials re- 
quire nothing more than 
touching up on 100- 
mesh carborundum 
wheel, operated dry. 


Fine grinding then 


Portion of One Grain of 
Austenite in Annealed 12% 
Manganese Steel, Showing 
Slip Lines Among Crystal- 
lographic Planes. Etched 
with saturated picral. Mag- 
nification 400 times; origi- 
nal view 6% in. diameter 
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follows on a special two-spindle automatic pol- 
ishing machine, designed by one of the writers 
and equipped with magnetic specimen holders. 
Polishing disks are removable. One of them is 
prepared for tine grinding by coating it with a 
laver of molten paraflin about “ in. thick and 
allowing the paraflin to solidify. The next step 
in making up the disk is to cut radial V-shaped 
grooves about ,, in. deep in the surface of the 
paraflin; spacing is about ', in. apart at the 
periphery. (The purpose of these grooves is 
to carry the lubricant and abrasive under the 
sample in the same manner as oil rings function 
in a bearing.) The abrasive used is 180-mesh 
carborundum grain. It is applied to the surface 
of the paraflin disk in a mixture of 50-50 liquid 
soap and water, using an ordinary paint brush. 
This disk should be operated at about 1500 
rpm. One or two minutes is suflicient to re- 
move all previous abrasions and produce a 
finely ground surface suitable for polishing. 
Coarse Polishing. The first actual polishing 


operation, as carried out on this special auto- 


matic polishing machine, requires a disk cov- 
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ered with fine broadcloth or French flannel. 
For polishing powder we use levigated alumina 
in a 50-50 liquid soap and water mixture. This 
polishing solution is allowed to drip on the 
cloth-covered disk. The latter is operated at 
from 500 to 1500 r.p.m., depending upon the na- 
ture of the material being polished. From two 
to five minutes is sufficient to remove the ab- 
rasion from the previous fine grinding opera- 


tion and produce a brilliant, polished surface 


which, however, still retains very fine scratches 
produced by the hard alumina abrasive. 

Fine Polishing. Fine polishing is the last 
stage, and is done on another disk covered with 
fine broadcloth or French flannel and operated 
at from 500 to 1500 r.p.m. (according to the 
nature of the material being polished). Polish- 
ing powder is Merck’s “Reagent Magnesium Ox- 
ide” free from sulphates, made up into a solu- 
tion with 50-50 liquid soap and water, and 


High Carbon, High Chromium Steel Containing Dendritic Segregations of Car- 
bide. Etched with 0.5° nital. Magnification 150 times; reproduced as photo- 
graphed, Note fine dispersion of small carbide particles throughout ground mass 
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allowed to drip on the rotating disk. Two or 


three minutes will remove the fine scratches 
from the previous coarse polishing operation 
and produce a highly lustrous surface capable 
light 


contrast in the 


of reflecting the maximum amount of 


(which results in maximum 
photomicrograph). 

Fresh magnesium oxide has practically the 
same mineralogical hardness as ferrite, so that 
iron or steel specimens may be prepared with it 
having no trace of scratches. 

Due to the nature of the polishing powder 
used in this operation, it is necessary either to 
change to a fresh cloth covering at least once 
a day, or to treat the used cloth-covered disk 
with a dilute hydrochloric acid solution. This 
will remove the crystalline magnesium carbon- 
ate formed by the reaction between the mag- 
nesium oxide and the CO, in the water. 

The feature of this method of preparation 
is the use of a lubricant on all the disk opera- 
tions. On trial, it will be readily noticed that 
the soap solution gives a much quicker and 
better polish than the use of plain water and 
abrasives. 

On examining a specimen prepared by this 
method, it will at once be apparent that there 
are no “comet-tails” or wiped-out inclusions, 
nor are the hard constituents brought into ex- 
cessive relief during the normal time required 
to finish a specimen. Furthermore, it will be 
noted that specimens require much less time 
in the etchant. Only a very slight amorphous 
surface has been formed, and it takes but a little 
time to remove this with the etching reagent, 
whereupon the crystalline structure is revealed. 
This shorter etching time contributes greatly to 
the evenness of the etch; the microstructure re- 
vealed is more nearly true in its tones and shad- 
ings than that produced by a deeper and more 
uneven etch. 

After the specimen has once been flattened 
out by hand on the bench grinder, its prepara- 
tion thence forward in our laboratory is entirely 
automatic except for changing from disk to 
disk. 


fine grinding and polishing by hand, since our 


It is not necessary or desirable to do the 


polishing machine is equipped with automatic 
magnetic sample holders. These holders exert 
a uniform and constant pressure, thus eliminat- 


ing an important personal variable in all hand 
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Nickel Inserts c and d in Brass Polishing Disk 
Cause Specimen e to Rotate in Magnetic Holder 
as Arm f{ Oscillates Between Positions a and b 


methods. Furthermore, these magnetic holders 
automatically align the sample in the holder, 
so that no matter how often the sample is re- 
moved and replaced it will re-align itself in 
such a manner that the polishing is always in 
the same plane. Formation of extra facets and 
rounded edges is therefore avoided. This fea- 
ture is highly important when preparing thin 
sections as well as cross-sections of material to 
be examined at the edge. 

During the last two vears, following the in- 
troduction of the magnetic sample holders, sys- 
tematic experiments have resulted in a more 
critical determination of the best conditions for 
automatic polishing. These improvements can 
be summarized as follows: 

(a) Increase in the magnetic pull, 

(b) Combination of oscillatory and rotary 
motion of the specimen, 

(c) Better bearings for polishing disks. 

An accompanying sketch shows a plan view 
of a brass polishing disk with circular inserts 
of nickel, which not only increase the magnetic 
pull on the sample, but cause a sample to ro- 
tate within the oscillating holder arm. This 


device has been added to our all-metal, two- 
spindle machine with individual motor drives, 
variable speed pulleys, individual receptacles 
and covers, and with bearings and lubricating 
system planned for long life and smooth running. 

The 


with such an apparatus have solved the prob- 


standardized conditions obtainable 


lem of obtaining uniform preparation of sam- 


ples with the minimum time and effort. 
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Courtesy Rose Iron Works. In¢ 


Artists Turn to a New Medium 


Iron, Steel, Aluminum, 
Brass, Silver, Gold for 
High Color and Contrast 
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EDITORIAL 


BRRECENTLY a Chapter meeting was held 
wherein the relative desirability of gas, 

oil, and electric furnaces was again discussed, 
and the conclusion reached by the speaker at 
the end was “It all depends.” Observations 
in traveling about from this plant to that would 
almost lead one to conclude that it all depends 
upon where — the 

wants 


Waste Heat Boiler metallurgist 


to do his work. If 
on Forge Furnace ‘ 
he is content with an 


dark, 


smoky heat treating 


Operates Hammer old-time. 


or forge plant, a poorly insulated gas or oil fur- 
nace is endured by the sweating workman. If, 
however, he does his work in the direct produc- 
tion line, unobtrusive, well-insulated electric 
furnaces are usually scattered about. 

Not that there are no gas or oil-fired fur- 
naces Which have been built with close attention 
to fuel economy. Fortunately for that branch 
of the industry, several of the leading makers 
are regularly producing equipment that can be 
placed anywhere in any metal working shop 
without interference with surrounding opera- 
tions. One feature of batch operations with oil 
or gas is inescapable, however the burned 
gases must leave the furnace at a high temper- 
ature, and carry away (most often to waste) a 
large proportion of the available heat energy in 
the fuel. Hence the fuel efficiency is low (seldom 
reaching 207) and there is always the problem 
of disposing of the rest of this heat at the exit. 

One of the best ways to utilize it, of course, 
is to build continuous furnaces, where the spent 
gases sweep over the approaching cold charge. 
This scheme may double the fuel efficiency. 
Counterflow chambers, as for carburizing or 
baking, may better even this figure, where the 
completed work can be withdrawn cool. One of 
the most difficult problems for the fuel engineer 
is the ordinary forge furnace, heating cold steel 
to the region of 2200° F., with gases but partly 
burned in an effort to reduce scaling or surface 
decarburization. 

It would seem that an ideal recuperator 
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for energy wasted from such a furnace would 
be a waste heat boiler of appropriate size. 
Such a device was recently observed in a plant 
on the West Coast, and the idea is worthy of 
close study. The gas, partially burned, goes 
hot from the forge into the firebox of a vertical 
boiler and there meets enough extra air to 
complete the combustion. Much of the sensible 
heat is thereafter extracted to raise sullicient 
steam to operate the hammer. Auniliary gas 
burners are installed in the boiler setting to 
raise steam promptly in the morning, and to 
keep steam up when the forge fire is dying. 
This supplementary equipment is automatic in 
action, since the valves are controlled by regu- 
lators actuated by pressure in the steam line. 

Over-all fuel efficiency of the forge furnace 
was reported to be on the order of 5°, , whereas 
the forge and boiler together extract more like 
«of the calories liberated by combustion. 
Even though few eastern localities have the 
reason to be economical in the use of gas that 
exists in Oregon, such a saving is certainty 


worth getting anywhere. 


RIOR to the discovery of hardened alumi- 
num say about 1915 the physical 
properties of the useful metals were supposed 
to be constant, as long as they were protected 
from wastage or corrosion. Failures in service, 
popularly ascribed to “crystallization” of the 
metal, did occur 
with disturbing fre- 
quency, but a bar of 
metal under a mod- or Age Hardening 
erate and quiescent 
load, or under no load, was supposed to have 
the same strength and ductility whether tested 
the next day after rolling or a vear later. 
Since we have become more familiar with 
the mechanism of the age-hardening of duralu- 
min, a great number of other instances of this re- 
markable phenomenon have been discovered. It 
seems to be a characteristic property of allows. 
For instance, small amounts of carbon, copper 
or nitrogen are able to cause comparatively 
large changes in the strength and ductility of 
low carbon steel, changes which may progress 
with decreasing speed for months and even vears. 


We therefore are looking for small and con- 
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sistent changes in the physical properties of 
metal, and instead of ascribing them to acci- 
dental variations or systematic crrors, we say 
“precipitation hardening” and let it go at that. 

Mr. Stevenson, in the correspondence pages, 
draws from his rich experience with high grade 
stecls some data on changes in properties of 
locomotive tires determined long before the 
birth of modern metallurgical theory, and re- 
minds us that in those days they were thought 
to be due to “internal strain” a convenicnt 
explanation, since they knew even less about the 
real nature and effects of internal strain than we 
do today, which isn’t much. So very little. in 
fact, that it would be improper to rule it out as 
the cause of slow changes in metal immediately 
after fabrication, 

Internal strains can, of course, be of such 
intensity after quenching a tool or after welding 
a patch that the part will crack that is, past 
the ultimate strength. Who is to sav what the 
magnitude of such strains is in a piece which 
doesm’t break? They are perfectly balanced, 
vel may be strong cnough to warp the piece 
notably after it has been machined. It is pre- 
sumed that they can be relieved by a heat treat- 
ment; precisely what heating and cooling evcle 
is required? Is a rapidly oscillating magnetic 
a succession of alternating loads of 


What residual 


field, or 
any value as a stress reliever? 
stresses are inescapable? 

In the face of so much ignorance, the Boiler 
Code Committee can hardly be criticized for 
requiring a “stress relieving anneal” all 
Class A welded boilers. 

It is reasonable to believe that as simple 
an operation as bending a plate or wire will 
introduce into it internal stresses up to the 
“long-time vield point” (that is, the load which 
the material will withstand without plastic de- 
formation for an indefinite time at the tempera- 
ture in question). These internal stresses will 
be balanced and localized, it is true, and fortu- 
nately a material having enough ductility to be 
bent cold can rearrange its sub-surface con- 


figuration in a manner which relieves any higher 
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We know enough about 


concentrations of load. 


clastic recovery of overstrained metal to know 
that such rearrangements are slow and take 
What the effect 


“tensile 


days or weeks to complete. 


will be on average properties, like 


strength” or “hardness” is now as much a mat- 
About 


all that can be said definitely is that internal 


ter of speculation as it was 10 vears ago. 


stress must not be neglected as a cause of slow 
changes in metal immediately after fabrication 


or heat treatment. 


b NEARLY ALL textbooks on refractories a 

list of requirements of furnace brick is given. 
Infusibility heads these lists; then come strength. 
toughness, and other physical properties. Some- 
times, perhaps as an afterthought, another item 
“chemical inactivity” is added. 

Doubtless, these lists are an appraisal of the 
qualities demanded 
at the time, and pos- 


Mutual Influence 


sessed by the vari- 


of Furnace Lining 


and Refined Metal 


ous natural refrac- 


tories, like fireclay, 
ganister, and dolo- 
mite. In more recent days, with the intensive 
study of the available materials, the last item 
of chemical reactivity has been given increased 
attention. In formulating a special refractory 
for a special purpose, it may even be the con- 
trolling factor. 

Not that the interaction between furnace 
lining and furnace contents has been neglected 
or unknown. Blast furnace men know that 
some linings are badly shattered by graphite 
depositing inside the pores of the brick; in 
others a carbon deposit on the inner walls 
forms self-renewable 


lining of great) pro- 


tective value. Copper smelter mon also build 
up a protective lining inside a new basic con- 
verter by blowing a high-iron matte which 
splatters the hot walls with magnetite; such 
linings are practically indestructible because 
they renew themselves automatically. 

Crucible steel makers have long realized 
that the silica of the pot furnished an essential 
element in the melt. The wastage of the clay 
lining in the bessemer converter is also so great 
that the lining department occupies as much 


space and men as the steel making operations. 
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This very interdependence of the refining 
process and the container was responsible for 
the development of the basic bessemer and 
open hearth. But the emphasis then was upon 
the slag. A basic slag is necessary to carry off 
phosphorus; a basic lining Is necessary to resist 
scour from the basic slag; hence the basic 
lining. The corresponding interactions between 
refractory and metal, or traces of oxide dis- 
solved or entangled in the metal, were passed 
over with scant notice or mention. 

Now that the physical chemistry of steel 
making is becoming better understood, it is 
realized that molten metal in the bath is con- 
tinually working toward equilibrium not only 
with the slag covering but also with the refrac- 
tory hearth. A constant interchange of elements 
is going on, and it would appear that magnesia, 
for instance, is a good hearth refractory, not 
because it makes a strong, tough brick imper- 
vious to weathering for it does none of these 
things —— but because it can absorb large quanti- 
ties of iron oxide and still have good refractory 
qualities (that is, resist softening or sudden 
Alloy steel 


makers further know that it can also absorb 


changes in volume at high heat). 


chromium oxide, because if a chromium-free 
heat is charged into a furnace which has been 
on chromium steels, the melt will be “salted”; 
chromium passes from the bottom into the metal 
in an effort to establish chemical equilibrium. 

Undoubtedly, furnace hearths which make 
a quick succession of specification heats and 
Which are guarded from severe abrasion as, 
for instance, an induction furnace melting 
stainless steel will work toward the ideal lin- 
ing. By “ideal lining” is meant one which is 
in equilibrium with the normal melt; one which 
neither absorbs alloving elements from the 
charge nor contributes unwanted portions to 
the bath. 


ments in the refractory industry in this very 


We may look for future develop- 


direction. Eventually the furnace man will be 
able to order a lining for cobalt-bearing tool 
steel, for 18-8, for S.A.E. 4130, and get the same 


results from his first heat he does from his tenth. 
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NE editorial department of Merat Progress 
which has received much favorable com- 
ment is that devoted to Correspondence and 
Foreign Letters. A steady flow of letters from 
England, Japan, Sweden, Italy, France and Ger- 
many brings intimate information to Americans 
about developments over 
‘re i appraised — by 
there as appraised by 
experts in the metal in- : 
Contributor 
dustries, 
Dr. Cecil H. Desch, 


who has written regular- 


From England 


lv from England, is now at Cornell University 
as exchange professor, and FF. G. Martin: has 
been good enough to be a pinch-hitter for him, 
We are to be congratulated on the news that 
Dr. Walter Rosenhain has now agreed to write 
periodical letters from the British Isles. 

Few members of the American Society for 
Steel Treating need to be introduced to Dr. 
Rosenhain. He has been a most prolific con- 
tributor to the science of physical metallurgy, as 
he has called it. Honors have been bestowed 
upon him by technical and scientific associa- 
tions. Many American metallurgists met him 
when he toured the eastern states some vears 
ago. Some may not know that he has recently 
resigned as head of the metallurgical depart- 
ment of the National Physical Laboratory an 
institution which has similar functions to our 
Bureau of Standards, and with which he has 
been associated for about 25 vears. 

In England as well as America these gov- 
ernmental institutions justify their existence in 
two distinct ways: First, by solving some of the 
fundamental problems of industry, and second, 
by assembling and training a staff of men who 
later enter industry as specialists and consult- 
ants. Often, in the past, informed opinion has 
deplored the passing of a man from some gov- 
ernmental post (even though it may have been 
burdened with so much administrative detail as 
to leave little time for creative or investigative 
effort), vet has simultaneously congratulated 
industry upon his acquisition. 

So at this time one feels like condoling with 
the National Physical Laboratory on its loss, 
vet felicitating British industry on the fact that 
Dr. Rosenhain is now able to place his gathered 
experience directly at its service. In this last 


respect, we also in America will be the gainers. 
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and corrosion 


resistant alloys 


VERY DAY, designers and metallurgists 

are turning to high chromium irons and 

steels for use in equipment that must 
withstand corrosion and oxidation at high tem- 
peratures. As these applications broaden in 
their scope, a knowledge of the proper pro- 
cedure for welding the various alloys becomes 
necessary, since welding affords the most satis- 
factory method of construction in the majority 
of applications. These metals can be welded 
whether they are in thin-gage sheets, plates, or 
castings. Success can be attained only through 
a thorough knowledge of the properties of the 
various allovs when subjected to the high tem- 
peratures encountered in welding practice. 

A neutral flame just large enough to insure 
proper fusion should be used, because too much 
heat causes the molten metal to boil, resulting 
ina porous weld. A blowpipe flame with excess 
acetylene increases the carbon content and will 
lower the resistance of the joint to corrosion. 
Higher carbon also increases hardness and 
lowers ductility. On the other hand, an excess 
of oxygen will cause the formation of a quantity 
of infusible oxide; it is therefore important that 
the blowpipe flame be kept neutral. 


For sheet 16 gage or lighter, flange welds 
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are usually employed — the edges of the sheets 
to be joined are bent up to a height of approxi- 
mately |, in. This flange is then painted top 
and bottom with a water-mixed paste of a 
suitable flux. The flame then melts down the 
flanges. Occasionally, butt welds are used, 
using a backing-up strip of some material of 
high heat conductivity that will not alloy with 
the base metal. 

With a proper flux and with rods of the 
same composition as the base metal, good welds 
can be produced in metal , to 'y in. thick 
without beveling the abutting edges. Flux must 
be applied to the line of the weld both on top 
and bottom surfaces; this prevents oxidation of 
metal on the under side by forming a protecting 
film of slag. Without a suitable flux it is prac- 
tically impossible to obtain complete fusion at 
the bottom of such a seam. 

Joints in heavier gage plate should” be 
beveled and the faces of the bevel coated with 
proper flux. 

Welding should be carried through to com- 
pletion as rapidly as possible. It should nearly 
always be done on one side only. While weld- 
ing on both sides can be accomplished with the 


aid of a high preheat, this practice is not to be 
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recommended for ordinary use. Welding rod 
should not be “puddled,” because weak, porous 
welds will result. 

Castings should preferably be preheated 
to a good red heat throughout. Subsequent 
cooling should be relatively slow; a final heat 
treatment may frequently be required to pro- 
duce the necessary physical properties. Use 
welding rods of the same chemical composition 
as the casting. Excess acetylene in the flame 
is an aid and is allowable for castings which 
already have a high carbon content. The flame 
should show only a slight feather of acetylene, 
but can vary with the tvpe of work. A feather 
once the length of the inner cone should be 
considered a maximum; no more excess acety- 
lene should be used than is necessary to 
facilitate the work. 

Numerous efforts have failed to produce 
satisfactory joints in the various commercial 
high chromium alloys without a flux; it is 
needed to dissolve the iron oxide and chromium 
oxide formed during the operation and to 
produce a slag that is fusible at the welding 
temperatures, neither too viscous nor too fluid, 
since any fluxed impurities should quickly float 
to the surface of the molten metal. Ordinary 
welding fluxes will not accomplish these results, 
so a flux specially prepared for chromium alloys 
should always be employed. The commercial 
preparation known as “cromaloy flux” is espe- 
cially well adapted to this type of work. 
Surfaces to be welded should always be clean 
and free from oxide or mill scale. 

It should be remembered that the weld metal 
has very low strength near the melting point; 
and care should be taken to relieve stresses 
until the metal has cooled to a red heat and 
to support the joint to prevent the weld from 
pulling apart. 

These foregoing generalities apply to any 
of the high chromium alloys. However, before 
any specific alloy is sent to the welding de- 
partment, its properties should be carefully 
considered. The effect of the welding heat and 
the heat treatment required to produce the 
necessary toughness and ductility in the weld 
should be ascertained in advance. A knowledge 
of the proper heat treatment for the various 
alloys is essential if the maximum combination 


of strength and ductility is desired. 
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For convenience in this discussion, the 
alloys will be divided into six groups according 
to chemical composition. Welding data for 
each group hold good regardless of the varia- 
tions in chemical composition that may occur 


within it. 
Group L. High Carbon Stainless Steel 


Stainless steel is defined by a composition 
ranging in chromium from 12 to 16°., carbon 
over 0.20'), and other elements amounts 
incidental to the method of manufacture. <A 


tvpical analysis is as follows: 


Carbon 0.33 
Manganese OSS 
Silicon O35 
Chromium 12.75 


Steels of this group are used for cutlery 
and for heat treated machine parts which must 
resist general corrosion, wear, and abrasion, 
The stainless property is very susceptible to 
heat treatment and to surface finish. On ac- 
count of their air-hardening properties, welds 
and metal adjacent will be hard and _ brittle, 
which may be remedied somewhat by an anneal, 
followed by slow cooling. After this treatment, 
the metal will not have its maximum resistance 


to stain, which is developed only by a quench 


In Thin Sheet Abutting Flanges 
tre Fluved and Melted Down 
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Part of Recuperator Shell With Many Interior 
Passages, Welded of Ferritic Chromium-lron Sheet 


and draw, followed by proper surface finishing. 

Since welds are hard and brittle, and proper 
heat treatment and surface finish after welding 
are very diflicult, stainless stee! is unsuitable 
for welded parts subject to corrosion coupled 
with severe stress or vibration, unless the stress 
is carried by other construction. It has been 
stated by other investigators that this group of 
metals will resist stress and corrosion satisfac- 
torily provided the weld metal can be hot 
worked and the entire assembly given a proper 
heat treatment to bring out the physical and 


corrosion-resistant qualities. 
Group Il. Low Carbon Stainless Steel 


Group Il, which is frequently known as 
“stainless iron.” is defined by the following 
composition range: Chromium, 12 to 15‘ ; car- 
bon, less than 0.12); and other elements in 
amounts incidental to method of manufacture. 


A typical analysis is as follows: 


Carbon O.10° 
Manganese 
Silicon 
Chromium 13.2 
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Differences between Groups I and II lie 
chiefly in the carbon content, and that a special 
heat treatment is not required to develop cor- 
rosion resistance in the low carbon alloy. The 
latter resists corrosion of many agents, such 
as nitric acid and superheated steam, which 
readily attack iron, steel, and non-ferrous 
alloys. 

Alloys of Group II are self-hardening or 
air-hardening when heated above the critical 
temperatures, 1150) to 1475) F. Welds and 
metal adjacent to the weld will consequently 
be hard and brittle, but) proper subsequent 
heat treatment will remedy this to a large extent. 
Good results are obtained by heating to 1200 
to 1380° F. for 30 min. and cooling either in 
the furnace or in still air. 

A welding blowpipe may be utilized for 
local annealing where suitable furnaces are not 
available, although furnace annealing is to be 
recommended. When using the blowpipe for 
annealing, special care must be exercised to 
avoid heating the material above 1450) FF. The 
benefit derived from blowpipe annealing will 
depend on the temperature and the time of 
heating. Usually about 5 min. within the above 
temperature range will appreciably soften the 
metal which has been affected by the heat of 
the welding flame. 

Successful welding of this group of alloys 
depends upon the proper adjustment of the 
blowpipe flame. An oxidizing flame (or a 
neutral flame on the oxidizing side) will pro- 
duce porous welds. To eliminate this tendency, 
the flame should be adjusted so it is barely 
reducing and then the valves turned back so 
the acetylene feather just disappears. The very 
slight excess of acetylene which may be present 
in a flame adjusted according to this procedure 
will not be sufficient to affect the corrosion 


resistance of the weld metal. 


Group UL. Ferritic Chromium-lron 


Group III, also frequently known as “stain- 


less iron.” is higher in chromium: Chromium, 
16 to 20°; silicon, 05 to 1.5'.; and carbon, 
less than 0.12). This group comprises ferritic 
alloys; they are more resistant to corrosion than 
Group IT but do not have the capacity for 


hardening under heat treatment. 
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Pipe of Vartous Diameters In Lengths Made of 
Welded Sheet and Fabricated Into Coils and Fittings 


A typical chemical analysis is as follows: 


Carbon 0.08" 
Manganese 0.29°% 
Silicon 1.05% 
Chromium 17.2 


Directions for welding given under Group 
Il apply also to this grade. The higher silicon 
content facilitates the work, allovs containing 
about 1‘. being more easily welded than those 
containing less than 

While stainless alloys containing 16 to 20°, 
of chromium and low carbon do not air harden, 
they are subject to grain growth at welding 
temperatures. Possibly for this reason welds 
and metal adjacent to the weld in the higher 
chromium-irons are consid- 
erably reduced in ductility. 
Blowpipe or furnace anneal- 
ing at temperatures of 1200 
to 1380) followed by air 
cooling, will restore some of 
this toughness and ductility; 
care should be taken to pre- 
vent overheating on this 
anneal, 

Furnace annealing has 
improved both the strength 
and ductility of welds in this 
tvpe of allov. Oxvy-acetvlene 
welded tubing, after low- 


temperature furnace anneal, 
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may be flattened and crushed without cracking 
in the weld or metal adjacent to the weld. 
Such tests also show the thorough fusion ob- 
tained at the bottom of the seam with the aid of 
a flux. Annealed welded tubing may also be 
cold drawn considerably, indicating excellent 


ductility. 
Group IV. Chromium-Nickel-lron 


Group IV is defined by the following com- 
position ranges: Chromium, 17 to 25°) ; nickel, 
to 12%). It contains the well-known 18-8 
allovs marketed as “Allegheny Metal.” “Nirosta, 
Rezistal, or Enduro KA2 A typical analysis 


is as follow Bs 


Carbon 0.12 
Manganese 
Silicon 
Chromium 17.4 
Nickel 70 


Alloys of this group are austenitic and are 
not subject to the brittleness encountered in 
the previously mentioned types of alloys as a 
result of the welding heat. They do not air 
harden; weld metal cooled cither slowly or 
rapidly will) possess considerable ductility. 
Consequently, these alloys are particularly suit- 
able for welded construction, since they require 
ho subsequent heat treatment. The metal can 
be welded without a flux, but superior results 
are obtained with it, for only then can good 
bottom fusion be obtained, 

Welds in this alloy show the best combina- 


tion of strength and ductility either the 


f 
= 
4 
NYS 
SS 
™ 
D 
71 


as-welded condition or furnace-annealed con- 
dition. Properties of the welds are dependent 
to a considerable degree on the quality and 
physical properties of the metal before welding. 
For instance, moderately cold worked light-gage 
sheet usually is stronger in the weld than welds 
in fully annealed material. 

Water quenching from high temperature 
greatly improves the cold working properties 
of the joints, but on account of distortion, this 
drastic treatment can be applied only to a few 
welded products. While water quenching pro- 
duces the maximum softening effect, air cooling 
is quite satisfactory for many conditions. 

Under severe corrosive conditions this alloy 
suffers localized corrosion in the base metal 
next to the weld, regardless of the method used 
for making the joint. This is probably due to 
carbide precipitation in that area heated to 
about 15000 F, 


ment, over 18000 F.. remedies this situation and 


A high temperature heat treat- 


should be used where severe corrosion condi- 
tions are to be resisted. If the alloy has very 
low carbon, under 0.08'-, this effect of the weld- 
ing heat is not so pronounced, and subsequent 
annealing may be omitted for moderate service. 

Most manufacturers of these allovs make 
two grades of each type, the only difference 
being in the carbon content. The grade con- 
taining maximum carbon, approximately 0.08, 
is commonly supplied for welding. 

It should be remembered that the 18-8 
chromium-nickel alloys have a coeflicient of 
expansion approximately 50° greater than mild 
steel, and that the thermal conductivity is only 
iS‘. that of steel. 


preheating and the proper use of jigs and chill 


Precautions such as careful 
plates will prevent buckling, however. 
Group V. High Chrome-Nickel AlHoys 


Group V is defined by the following com- 
position ranges: Chromium, 7 to 25°. ; nickel, 
17 to 22°. ; and silicon, 1 to 3‘. 

Alloys in this group have been developed 
to meet certain special needs in industry. Each 
requires a welding technique peculiar to itself, 
so it is impossible to formulate any specific set 
of rules. For best results it is advisable to 
consult the alloy manufacturer for the recom- 


mended practice. 
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Group VI. Heat-Resistant Alloys 


Group VI contains high chromium alloys 
within the following composition ranges: Chro- 
mium, 20 to 30°. ; and carbon, less than 

These alloys are characterized by great 
resistance to chemical corrosion and especially 
to oxidation at high temperatures. On account 
of their high chromium content they present 
some difliculty in welding, particularly on 
heavy gages, due to the formation of an infusible 
oxide, but with the use of the proper flux, as 
previously outlined, very satisfactory flange and 
butt welds can be made. 

Alloys of Group VI are not self-hardening, 
but grain growth occurs at welding tempera- 
tures. Furthermore, they do not possess sufli- 
cient ductility to withstand welding stresses if 
any sudden change in temperature occurs. At 
a black heat, about 900° F., the alloys are fairly 
ductile, but if held at this temperature or 
allowed to cool slowly through this range, they 
become extremely brittle when cold. Reheating 
to a red heat and cooling quickly will remove 
this condition. In any large section it is usually 
advisable to preheat the entire piece to a black 
heat and carry welding through to completion 
in one operation, thus avoiding the necessity 
of localized reheating. 

Welds and 


strength but very little ductility if not reheated 


metal adjacent will have 


above a black heat. This brittleness of weld 
and adjacent metal is not necessarily an ob- 
stacle when it is considered that a great use 
for this alloy is to resist oxidation at clevated 
temperatures. Welds and adjacent metal in 20 
to 30°. chromium alloys are ductile at a good 
black heat; consequently, brittleness is mostly 
overcome by and during operations. 

Many instances can be cited of welded 
apparatus performing satisfactorily at clevated 
temperatures (above 19007 F.). Due to its high 
chromium content this metal is particularly 
suited for resisting severe corrosion conditions, 
such as sulphur fumes at high temperature. 

From the above discussion it can be seen 
that it is possible to weld the high chromium 
allovs successfully if proper care is taken during 
the welding operation and during subsequent 
heat treatment. Understanding of the proper 
procedure will insure sound welds. 
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foreign letters 


BiknKENHEAD, England In these somewhat 
depressed times, metallurgical interest seems to 
be centered round the migration of gold. Oh, 
for an alchemist (British for choice!) who could 
transmute some of the baser metals into gold! 

Quite recently, the scientific world has been 
celebrating Michael Faraday’s centenary. Most 
people are pre- 
Michael Faraday pared credit 

him with the 
Early Metallurgist most marvellous 

developments of 
electricity, but it is not so generally known that 
he also deserves much metallurgical credit. 
This is amply demonstrated in a most interest- 
ing article by Sir Robert Hadfield which draws 
attention to the fact that before he became an 
electrician Faraday was first a metallurgist. 

Sir Robert describes how there was stored 
in the archives of the Royal Institution in Lon- 
don a box of specimens of alloys which Faraday 
had made. The Royal Institution gave him the 
opportunity of examining these and he was able 
to publish his preliminary results in time for the 
centenary celebrations in this country. 

The state of the metallurgical world in 
Faraday’s time was such that it was not able to 
profit by the work that he did. Apparently, le 
realized this and allowed the matter to drop. 
Nevertheless, he was undoubtedly the first to 
appreciate the importance of investigating the 
properties of iron alloys on a broad basis, and 
he may fairly be said to be the pioneer of re- 


search in this field. 
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In the vears between 1819 and 1824, Faraday 
made an extensive and laborious research on 
allovs of steel with no fewer than 16 different 
elements. At this time he was assistant in the 
laboratory and mineralogical section, and super- 
intendent of the apparatus in the Royal Institu 
tion. All the alloys with which he experimented 
were prepared in the laboratory of the Roval 
Institution, generally with the cooperation of 
James Stodart, a maker of surgical instruments 
and cutlery. There is no doubt that Faraday 
derived considerable assistance from the elder 
Stodart, but this does not in any way detract 
from the value of the pioneering investigations. 

Apparently, Faraday made small quantities 
of alloys, although reference is made to. the: 
production of some of the alloys “in a large 
way,’ sometimes in ingots of 20 Ib. Some of 
them seem to have been used for razors and in 
the Mint 

Sir Robert Hadfield was given the oppor- 


probably for dies. 


tunity of examining portions of each of the 79 
specimens which Faraday left. It appears quite 
definitely proven that he had discovered some 
allovs which were superior to the ordinary steel 
then known for cutting instruments, edge tools, 
and mirrors. Apparently, the only melting ap 
paratus he had was earthen crucibles heated in 
a coke fire, in which vigorous combustion was 
maintained by means of hand bellows. How 
eflicient this equipment was may be imagined 
from the fact that he was able to melt a very low 
carbon steel. In his work on allovs Faraday 
made use of chromium, copper, gold, iron, plati 
num, rhodium, silicon, silver, and = sulphur. 
There is a curious lack of manganese in the 
allovs, and it is evident that in no melt had this 


metal been deliberately added. 
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A full account of Sir Robert Hadtield’s re- 
search will be given in a forthcoming book 
entitled “Faraday and His Metallurgical Re- 
searches,” the proceeds from which will be pre- 
sented to the Institution. From what I have 
already read of the facts discovered, | would 
recommend this work to all men interested in 
metallurgy. 

GRIMSHAW MARTIN 


STOCKHOLM, Sweden An important ex- 
pansion has taken place in recent vears in the 
use of industrial furnaces heated by electrical 
resistors, a development made possible by the 
utilization of various nickel-chromium alloys. 
These materials, in the form of wire or ribbon, 
are nearly always used as heating elements. 
Various  combi- 
High Temperature nations of these 
elements are 
quite adequate 
Iron-Base Alloy for hardening, 
and heating op- 
erations at moderate temperatures. For high 
heats, such as required for tungsten tool steels, 
non-metallic resistors have been created. 

It will be of interest to note that a new 
metallic resistor (an iron allov) is now being 
manufactured in Sweden by Bultfabriks A.B.. 
Hallstahammar, which may be used at consider- 
ably higher temperatures than the nickel- 
chromium alloys now on the European market. 

This alloy, which is marketed under the 
hame “Kanthal.” contains about 60°, iron, the 
remaining constituents being chromium, alumi- 
hum, and cobalt. It is ferritic at all tempera- 
tures and consequently undergoes no transfor- 
mation at any temperature. The melting point 
is very high, about 1650° C. (30007 F.), and the 
alloy has a very high scaling temperature, the 
best quality higher than 1850) (25007 F.). 
Kanthal is made in three different grades, which 
may be emploved up to the following maximum 
temperatures respectively: Kanthal A-1, 2100 
Kanthal A, 23007 F.; and Kanthal D, 1900° 
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In a paper recently read in Stockholm, 
G. Nordstrom of Hallstahammar communicated 
some interesting tests on these alloys. 

He finds the three grades to be extremely 
fire-resisting up to the above-mentioned tem- 
peratures. They are also much more resistant 
to the action of sulphur dioxide and hydrogen 
sulphide than commonly used nickel-chromium 
alloys, as can be seen from the following meas- 
urements of the increase of weight in grams per 
square meter of surface after an hour in a 
stream of SO.. Kanthal A seems to be unaf- 
fected at 1475 F.. to gain 1.9 grams at 21007 F, 
and 6.8 grams at 23007 An alloy containing 
nickel, 33° chromium, and 13°, iron 
gained 2.0 grams at 1175 F.. 12.5 grams at 
21007 F.. and 506 grams at 25007 F. An alloy of 
nickel, 20° chromium, did considerably 
better at the above temperatures, gaining 135 
grams weight at 25007 F.. but it seems to be very 
susceptible to SO. at lower temperatures, gain- 
ing 105 grams at 12007 F.. a phenomenon not 
noticed in the other two alloys. 

Data on the increase in weight of these 
same allovs per square meter of surface in an 


hour's exposure to were also given: 


1200) 1475° F. 
Kanthal <A 1.2 grams 31.5 grams 
Ni-Cr-Fe grams 244 grams 
Ni-Cr 92 grams 1182) grams 


The electrical resistance of Kanthal is about 
lo to 20% higher than the best nickel-chromium 
allow tested. 

Mechanical properties of the alloy in con- 
dition as delivered from factory and tested at 
room temperature, are: Ultimate stress, 120,000 
Ib. per sq.in.; elongation, 13°); reduction of 
area, 69°,. At heat the ultimate stress falls off 
rapidly: At 15007 F. it is 17,000 Ib. per sq.in.; 
at 1690) 4700 Tb. per sq.in.; and at 25757 
Ib. per sq.in. 

Kanthal is at present emploved in a number 
of furnaces in Sweden with working tempera- 
tures of 2000 to 22007 FF.) At Hallstahammar a 
furnace with Kanthal corrugated ribbon 
heating elements was kept continuously at 2375 
F. for 500 hr. and although the resistors had 
been subjected to a maximum temperature of 
2150) FF. no deformation and only very little 
oxidation was observed. 

OHMAN 
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Paris, France Macrography is generally 
defined as a survey of a plane section taken 
through the metallic piece, the heterogeneity 
or the structure of which is to be studied, after 
polishing and etching. This definition may be 
extended, because such a study may sometimes 

be made when the 


section is. not 


Etched Surfaces 


plane nor pol- 
& Fractures Give 


ished. In fact, the 
Much Information follow ing two 
modes of opera- 
tion may be also classed as “macrography.” in 
addition to the conventional methods: 

1. Examination of etched surfaces, when 
the piece is not cut nor broken, 

2. Study of etched fractures, when the sur- 
face under examination is not polished nor 
mechanically prepared. 

Both of these have been studied at some 
length by the writer. The first-mentioned per- 
mits a non-destructive study of the piece by 
examining the very surface of the piece, prop- 
erly etched after smoothing or polishing. 

A macrostructural study of castings, par- 
ticularly of copper and aluminum alloys, will 
show how the piece was cast, that is, where the 
gates and the risers were placed. As such a 


macrographical design is a delicate tracery, the 


etching must be done on polished pieces, as for 


nickel plating. I have described these opera- 
tions in the Bulletin of the Association Tech- 
nique de Fonderie, September, 1927. 

Another useful study may be made of the 
uniformity of hardening in quenched and tem- 
pered steel pieces by etching the polished (or 
only sanded) surface. Proper reagents are the 
same as those used in micrography, or similar 
thereto, for example: Nitric acid in aqueous 
or alcoholic solution or cupric reagents. (In the 
making of these reagents, wood alcohol may be 
economically emploved.) Oxidation of the en- 
tire surface in alkaline nitrate and nitrite baths 
also gives useful results. 

During the War we controlled by this means 


the action of apparatus used for quenching 
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shells and studied the cause of quenching cracks. 
The interested reader may consult the account 
published in 1922 in the Revue de Métallurgie, 
page 267. A view is shown herewith of the in 
terior surface of a 75-mm. shell etched with 2 
nitric acid in water. The black zebra. stripes 
are due to irregular quenching from the water 
sprays, thrown out from a perforated tube in 
side the hot rotating shell. Obviously, a more 
uniform state of turbulence in the quenching 
medium was necessary. 

Of course, such an operation discloses only 

the inequalities of hardening at the surface 
caused by irregularities in the heating or cooling 
(principally due to an unequal circulation of 
the quenching liquid, a quenching bath which 
is too hot or which contains gases in solution). 
To study the regularity of internal hardening 
that is to say, the hardness penetration the 
piece must be divided into sections. Llowever, 
the cutting of a hardened steel is a long and an 
expensive operation. Even thin abrasive wheels 
or tungsten carbide tools must be used with care, 
else they will involve some heating of the work 
and consequently cause local temperings and 
vive wrong indica- 
tions after etching. 
Fractures, on the 
contrary, give eco- 
nomical sections of 
the piece without 
anv local heating. 

These consider- 
ations lead us to the 
second mode of op- 
eration, namely, 
etching of fractures. 
This has already 
been alluded to in 
Mera 


July. When using 
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this method of study, 
the metal must not 
he deformed too 


much before break- 


Rtched Interior of Nee 

tioned 75-Mm., Shell 
Shows Defective Action 
of Water Sprays in 
Quenching Fixture 
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ing or the appearance of the fracture is too 
much modified and is too irregular to be etched 
uniformly. 

Etched fractures will give interesting infor- 
mation when the pieces are of hardened and 
untempered steel, britthe throughout and break- 
ing with no deformation. By etching with the 
reagents previously mentioned, it will be then 
possible to disclose the hardening penetration; 
the non-hardened parts (troostite) color them- 
selves more quickly under the action of nitric 
and picric acids and are plated more quickly 
with copper than the hardened parts (marten- 
site). The latter, on the other hand, are colored 
more quickly by oxides formed in hot baths. 

Steel with physical defects, such as cracks, 
or with a physical heterogeneity, such as impor- 
tant local segregations or inclusions, may be 
broken without noticeable deformation, pro- 
ducing a surface passing precisely through the 
defect. This important result’ does not take 
place when the piece is cut. 

Chemical inequalities may be looked for by 
ineans of corrosion tests with iodine reagents, 
or pickling with strong acids. Silver salt re- 
agents may be used by methods the writer has 
indicated in the Journal of the British Iron & 
Steel Institute for 1919, page 208. A silver bro- 
mide emulsion is allowed to flow over a glycer- 
ined gelatin and used in the same way as in the 
classical method with a sensitive paper mois- 
tened with dilute sulphuric acid. This reveals 
the sulphur-bearing inclusions provoking woody 
fractures (“cassures ligneuses”) transverse 
test pieces. This process may also be applied 
to the surface of detailed fractures of machine 
parts and laboratory test pieces broken under 
fatigue stresses. 

Considerations such as the above, together 
with generalizations upon metallographical 
operations contained in former letters, will 
establish the fact that much valuable informa- 
tion may be secured from a scrutiny of frac- 
tures, either fresh or etched, or of smooth 
ground surfaces, colored in various ways. 


ALBERT PoRTEVIN 
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Turin, Italy The speed with which news 
concerning new inventions and technical im- 
provements now reaches an enormous number 
of persons all over the world (especially through 
the technical press) has changed the character 
and the purpose of industrial congresses and 
exhibitions. Nowadays, the inventor of a new 
process or of an 


important im- 


Exhibitions Are 


provement of a 
Now Open Forums 


known process 
or apparatus for Discussion 
very seldom 
awaits the next exhibition to make his invention 
known to the industrial world, because the tech- 
nical press affords him such an easy and efficient 
means to describe it immediately to an audience 
far greater than that which attends any congress. 

This does not mean that such gatherings 
and exhibits do not now have the same impor- 
tance they had in the past. It only means that 
their interest now lies in a different direction, 
Whereas it once consisted mainly in the novelly 
of the subjects reported, the value which ac- 
crues to the one who attends the conventions 
now comes principally from the personal, direct, 
and complete discussion of these subjects. Fur- 
thermore, the practical value of such direct dis- 
cussion is greatly increased by the great number 
of researches that are now being made on the 
different technical problems, and by the much 
greater complexity reached by those problems. 

One can likewise state that the change in 
character of the technical exhibitions has not 
impaired their interest and their importance. 
In fact, quite the opposite is true. Formerly, 
a visitor found simply some information con- 
cerning new processes or apparatus in such 
exhibitions; now he is able to inspect directly 
many complex and special applications of new 
processes and apparatus. He can study person- 
ally, and discuss directly with the inventors, the 
best methods to combine and apply the new 
inventions to the special technical problems he 
has to solve. 

In other words, the modern technical exhi- 
bition is no longer simply a showing of new 
processes or apparatus (which have already 
been described by the industrial and trade 
press), but it is essentially a forum wherein the 


engineer or supervisor can choose, discuss, com- 
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pare, and coordinate different apparatus and 
processes for the solution of his special prob- 
lems. In fact, the complexity of modern techni- 
cal problems is generally such that their solu- 
tions can only be found by a_ convenient 
combination of different processes. 

The same opportunity of making direct 
comparisons between different processes or ap- 
paratus belonging to an associated branch of 
industry often enables specialists in a given field 
of industry to find the best solutions for many 
of their problems in other related technical 
fields problems which could not be solved 
conveniently by methods strictly limited to their 
special branch of industry. 

All these things could be clearly observed 
in the International Foundry Exhibition, held 
last month in Milan. Among the apparatus and 
products exhibited, there was certainly very 
little which the technical press had not already 
described. Still, if one followed the lively dis- 
cussions taking place in the various exhibits, it 
was evident that the majority of the visitors 
derived most information from discussing and 
comparing the apparatus on display and prod- 
ucts made by them, which discussions, of course, 
gave rise to new and useful ideas. 

As a concrete example might be mentioned 
the booth occupied by Josef Polak & Co., of 
Prague, with an exhibit of pressure die casting 
machines. Polak machines are known through- 
out the whole world; they were described 
(among other publications) in the July issue of 
Progress, and many large foundries have 
recently installed them. Two machines were in 
operation; one (No. 400) was operated by a 
single man, and can turn out 300 bronze or brass 
castings per hour, weighing from 2 to 9 oz. each; 
the total power consumption is only 4 kw., and 
the cost of labor does not exceed 3°. of the sell- 
ing price of castings. A larger machine made 
bronze or brass castings weighing up to 7 Ib. 
each, on a power consumption of about 9 kw. 
Precision of these castings is guaranteed to 
0.003 in. 

It was in this Polak exhibit that I found 
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the most impressive example of the above re 
marks, when the head of a large and well-known 
forging plant, by the careful examination and 
discussion of the work done by the Polak ma- 
chines, found that he could very easily and 
perfectly manufacture some hollow pieces with 
them, pieces he had unsuccessfully tried to make 
with his die forging machines. 
Feperico 


ArpMore, Pa. Mr. Ehn’s article on “Sea- 
soning of Steel” in September Merar Progress 
was very interesting, and recalled some facts 
about the properties of high grade steel which 
have puzzled me for 30 vears or more. Looking 
back, I find that I discussed briefly a paper by 
the late W. R. 
Webster, which 
he read in the fall 
of 1898 at a spe- 
cial meeting of 
the Franklin’ In- 
stitute in Philadelphia, which has a bearing on 


Properties of 
Locomotive Tires 


Change With Age 


this matter. 

Our ideas on the changes that took place 
in steel making and treating would appear 
somewhat elementary at the present time. Mr. 
Webster was talking about “Specifications of 
Structural Steel and Rails” and argued (1) that 
the quality of steel depends upon its chemical 
composition and (2) on the treatment it  re- 
ceived in the course of manufacture. Great 
masses of experimentation have since verified 
these propositions, and now enable metal- 
lurgists to make a reasonably close numerical 
relationship between certain of the more ob- 
vious factors of production and physical qual- 
itv. Mr. Ehn’s article serves to remind us that 
not all has vet been discovered about these 
matters. 

One of our early troubles was that we had 
not even standardized on the method of testing. 
In my experience at Standard Steel Works Co. 
in those early days (to quote my discussion of 
Mr. Webster's paper) “I found a great many 
tests that were practically valueless for compar- 
ative purposes on account of unknown or vary- 
ing conditions. 

“I think it is desirable not only to have 


dimensions of test pieces and pulling speed 
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standard, but also important to have a record of 
the period elapsing between the time product is 
finished and tests are made. That a change 
takes place in steel after finishing, which mate- 
rially affects the physical results, cannot be 
questioned. 

“In connection with above, the following 
figures may be interesting. Test pieces were 
all cut from tires, and duplicate tests, as far as 
possible, from the same part of the tire, as, 
owing to section of a tire and process of manu- 
facture, tests from different parts of same sec- 
tion show a variation. Tests were all pulled 


at the same speed.” 


INFLUENCE OF AGE ON TENSILE PROPERTIES OF LOCOMOTIVE TIRES 
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lam unable to give the chemical composi- 
lion of these tires, although a specification for 
tires dating about that time called for open- 
hearth or crucible steel with manganese O.8*, 
Silicon 0.2% min. phosphorus 0.05‘; 
max. and sulphur 0.05°, tensile 
strength at least 100,000 Ib. per sq.in. and elon- 
gation greater than 12‘). It would be apparent 
that an inspector might have rejected four of 
these tires had they been tested too soon after 
manufacture. 

These figures were quoted by Harbord and 
Hall in the 1904 edition of their “Metallurgy of 
Iron and Steel,” and they ascribed these changes 
in strength and ductility to the relief of strain 
due to rolling and irregular cooling, and noted 
that “some tire makers anneal their tires before 


despatch” to relieve these strains. This expla- 
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nation would be accepted by a practical man, 
but studies on the effect of minor impurities in 
steel, such as described by Mr. Ehn, throw con- 
siderable doubt on the time-honored conclusion. 

Naturally one might expect more strain in 
a tire for a locomotive driving wheel than in a 
straight rolled bar, owing to the nature of the 
article, but IT know that the same thing that was 
observed in tires also occurs in rolled bars. 


A. A. STEVENSON 


SCHWEINFURT, Germany — The development 
of duralumin and similar high strength light 
allovs has been of untold importance to the 
aircraft industry. Successful as these inven- 
tions have been, it must be admitted that the 
allovs do not show a high resistance to corro- 
sion under severe weather conditions. Conse- 
quently, extensive ex- 


periments have been K.8.Seewasser 


conducted in Germany 
a Rustless 
with the purpose of de- 


vising an alloy that Light Alloy 
combines — reasonably 
good physical properties with a more or less 
complete resistance to corrosion, 

The most successful of these alloys so far 
has been called K.S.Seewasser the two letters 
K.S. corresponding to the initials of Karl 
Schmidt, the patent holder and manufacturer 
of this new alloy. Addition of the word See- 
wasser, or sea water, speaks for itself. 

Chemical analysis of K.S.Seewasser is: 
Manganese magnesium antimony 
0.2°,, silicon 0.7'), aluminum balance. Varia- 
tions in composition within reasonable limits do 
not materially influence the properties. Man- 
ganese can be added up to about I. and anti- 
mony up to 1.2'). Magnesium content may be 
decreased to about 0.5'. with high contents of 
manganese and antimony. Silicon has an im- 
portant influence on fluidity at the pouring tem- 
perature of 1330 to 11000 F. 

This alloy can be supplied either as castings 
or as rolled shapes. Castings weighing up to 
150 Ib. have been produced. Rolled products 
can be obtained in the form of sheets, tubes, 
or in standard angle bars. 

Mechanical properties do not approach 


those of properly treated duralumin or similar 
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strong alloys. As against a tensile strength of 
4,000) to 57,000 Ib. per sq.in. for duralumin, 
K.S.Seewasser shows values of approximately 
28.000 Ib. per sq.in. 

The reason for the existence of this alloy 
is rather in its very strong resistance to corro- 
sion, even under the most exposed conditions. 
There are evidently many purposes in the con- 
struction of aircraft where this resistance to 
corrosion is of more importance than high 
strength, and vet where a light alloy must be 
used, such as auxiliary parts like wing, fuselage, 
or pontoon coverings, or window frames. 

It has also found a considerable use for 
canning of food stuffs, and aiso for various 
applications in the chemical industry. 

In the construction of any aircraft it is 
almost impossible to avoid joining light alloys 
to other parts of bronze, brass, or steel. When 
duralumin or silumin is in contact with such 
other metals, there is a distinct tendency for 
electrolytic corrosion when sea water or other 
similar fluids reach the joint. This action has, 
in some instances, been so severe that failure 
has resulted. On the other hand, corrosion of 
Kk.S.Seewasser under these conditions is practi- 
cally negligible, so that even after a long ex- 
posure, threaded connections can be loosened 
and parts such as covers can again be secured 
air or water-tight. 

It is evident that the comparatively low 
strength handicaps this alloy and prevents its 
wider application for constructional purposes. 
Intensive research work is therefore going on to 
develop new alloys that have the same resistance 
to corrosion, vet also combine high strength. 
Experiments by Vereinigten Leichtmetallwerken 
show that this consummation will be reached 
within the near future. 

Alloys with magnesium contents of from 7 
to 8°. show practically the same physical prop- 
erties as duralumin, and may even be consid- 
ered superior, as they are not influenced by 
intererystalline corrosion such as affects alumi- 
num alloys containing copper. The composi- 


tion of these newest experimental alloys is 
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about as follows: Magnesium 7 to 8 manga- 


nese 1.2°,, antimony silicon alumi- 
num balance, and iron less than 0.3 

This alloy may attain tensile strength 
of 51,000 Ib. per sq.in. combined with an elon- 
gation of 18’. As these figures can be relied 
upon and are not changed through corrosion 
or internal recrystallization, they compare quite 
favorably with an initial tensile strength of 
about 57,000 Ib. per sq.in. for duralumin, a fig- 
ure which cannot be guaranteed against de 
terioration with age and exposure. 

Kk. W. 
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SeENDAL, Japan An investigation of the 
iron-tungsten-carbon system has just been com- 
pleted by Shuzo Takeda and the results shown 
graphically in an equilibrium diagram (the data 
sheet on page 75). In the iron-rich region of 
this system four phases of compounds exist; 
namely, e(Fe WE. and The former 
three are non-mag- 


netic while the last is 
lron-Tungsten- 


Carbon System 


ferro-magnetic. The 
)) phase is a ternary 
solid solution which 
has a composition near that of the double car- 
bide Fe,W it is unstable when it) contains 
high carbon, and decomposes into the stable 
phases WC and iron on annealing or slow cool- 
ing. The } phase is also a metastable ternary 
solid solution mainly composed of Fe C, the 
magnetic critical point of which varies between 
O and 1000 C., according to the composition of 
the alloy and its heat treatment. 

It is therefore inferred that there occur two 
sets of equilibria, (a) a stable iron-graphite- 
tungsten system containing WC, and (pb) a 
metastable system of iron, cementite, and 
tungsten containing the y phase. This assump 
tion controls the lines shown in the figure on 
page 7). 

Nine mono-variant reactions and four non- 
variant reactions take place in the metastable 


system. The mono-variant reactions are as fol 


lows: Melt = melt _ melt 
melt+ds—ymelt = 5 + melt 

=U + ». (Continued on page 
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MODERN BLACKS 


the art of making 


ornamental iron 


ODERN methods of making orna- 
mental iron differ only slightly from 
those practised in medieval times or 

earlier, since artistic creation is still best per- 

formed by individuals rather than by machines. 

Of course, electric blowers have replaced hand 

bellows at the forges, and the forges themselves 

are now more efliciently constructed, but the 
changes affect neither the product nor the 
method of manufacture. 

“Wrought” iron products, such as andirons, 
lamp brackets, and miscellaneous hardware for 
the home or office, are now usually made from 
low carbon steel, which has good strength and 
low cost, and is readily available in numbers 
of sections. Pieces like fences and gates which 
are exposed to the weather would ordinarily be 
made from puddled iron or Aston process iron 
because of greater corrosion resistance. 

Artistic iron is manufactured, to a great 
extent, in a large number of comparatively 
small shops, working chiefly upon order and 
depending upon architects and builders for 
most of their work. <A typical shop for fairly 
large-scale manufacture of ornamental iron is 
Rose Iron Works, Inc., at Cleveland, which is 
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headed by a man who has worked iron since 
he was a boy of 13, many years ago in Budapest, 
Hungary. 

Operations here consist entirely of the exe- 
cution of artists’ sketches into metal. The com- 
pany employs a designer experienced in the 
iron working art, but many of its commissions 
are to reproduce the drawings of architects or 
the amateur sketches of the customer. Every- 
thing is grist for the mill, although it usually 
happens that non-professional suggestions must 
be altered to fit the requirements of iron work- 
ing. Before execution the designs are always 
redrawn full size and blueprinted, so that the 
work can be laid directly upon them as it pro- 
gresses. Accuracy is not as essential as sym- 
metry, except for hinges or similarly fitted parts. 

Frequently consulted is an extensive library 
which covers the history of decorative metal 
work from early times to the present day. Many 
other useful volumes refer to closely related 
arts, such as sculpture, interior decorating, and 
architecture. 

This factory in Cleveland consists of one 
well-lighted room about 100 ft. square. Four 


coal forges and a suflicient number of anvils 
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Wall 


benches and assembly tables range around the 


occupy only a fifth of the total space. 
rest of the room. In one corner is a stockroom 
in which the metals are stored. Two lathes, a 
band saw, a circular saw, a milling machine, a 
shaper, and several drill presses complete the 
major items of equipment and are the only tools 
Mill- 


ing machine and shaper are used primarily for 


in the shop which are not hand powered. 


making the tools used in the shop, although, 
sometimes, to execute a certain design, it is 
best to mill a piece roughly to shape and finish 
it by hand with a file or hammer rather than 
perform every operation manually. 

Several metals besides steel and wrought 
iron are kept on hand. Monel metal is used oc- 
casionally, as are stainless steel and aluminum. 
copper shapes are also 


Brass, bronze, and 


stocked. The metals are bought in the forms of 
sheets, bars, channels, angles, cold drawn and 
seamless tubing, round bars and hexagonals. 
Separate divisions of the storeroom are set 


aside for each metal, but when the man at the 
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forge is not sure whether he has a piece of steel 
or wrought iron, he lays it on his anvil and 
If the 


hammer bounces high, he knows the metal is 


strikes it with his hammer a few times. 


not the soft, puddled iron. 


Iron screens are much in demand for 


homes as well as for churches. They represent 
as much of a problem in assembly as in actual 
manufacture of separate pieces. The vertical 
members of the screen shown on page 86 are 
shaped from soft, open-hearth steel with a car- 
bon content of 0.15 to 0.20%. 
material, and this is first 


One-inch bar 
stock is the raw 
swaged under the hammer so as to present that 
rugged appearance characteristic of the oldest 
existing forms of ornamental iron, and still de- 
manded today. 

The photograph shows the top of the &-ft. 
bars and the conventionalized leaf design of 
the top section. The fluted, curving crossmem- 
bers each consist of pieces of strip, hot forged to 
secure the proper camber and bent while hot 


into the flowing curves specified by the design. 
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issembly of a Complicated Piece Is 
Often as Difficult as Making the Parts 


Small inaccuracies in the pieces are eliminated 


by hammering after the piece has cooled. Pre- 


liminary assembly is made by a number of 


small tack welds made with an oxy-acetylene 


torch. Complete fusion is not desirable in these 
tacking welds as it sometimes is necessary to 
break down the assembly and reshape certain 
pieces, 

Leaves are first sawed roughly from sheet, 
hot forged into shape, and finished by cold 
hammering against a lead dolly. Hammers of 
several shapes are required in this final opera- 
tion, even in work of simple detail. If intricate 
designs are required, lead is cast into the shell 
after hot forging, and the final shaping is done 
against the resilient lead filling. The leaves 
shown in the photograph are so simple, how- 
ever, that they are simply hammered out 


against the rough lead block. 
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When working brass, the semi-finished sec- 
tions are filled with melted pitch or tar, which, 
upon cooling, becomes sufliciently solid to af- 
ford resistance to hammering, vet remains 
plastic enough to give way under the blows and 


allow the brass to assume the desired shape. 


Frequent Annealing Necessary 


Cold worked thin sections of steel must be 
annealed frequently to prevent cracking. The 
pounding and the distortion caused by the ham- 
mer blows rapidly harden the metal by cold 
work, so it fractures if it is not annealed often 
enough. To do this, the work is returned to the 
forge, heated to the proper temperature (as 
gaged by eve and experience) and allowed to 
cool slowly in hot cinders. Heavier sections are 
always either normalized or annealed before 
being cold worked. If the cold work is not 


severe, a normalizing treatment consisting of 
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forge heating and air cooling proves suflicient. 

In the assembly of an intricately conceived 
piece, it is uneconomical to make all welds by 
the ancient method of hammering together two 
or more pieces of white hot metal. Moreover, 
with the modern development of oxv-acetvlene 
welding, a blacksmith’s weld is no longer the 
only method of homogeneously joining metals. 
still the 


marks of the hammer on the pieces they buy, 


Purchasers of ornamental iron want 
so many joints are made by the time-honored 
method. 

Many designs are readily executed with the 
aid of the oxy-acetvlene blowpipe which would 
be impossible if welding in the fire were the 
only available method. Butt welds are easily 
made with the blowpipe, and increase the free- 
dom in design. More use can be made of thin 
sections since the introduction of autogenous 
welding in ornamental iron manufacture, and 
both 


mental iron of truly modern design, such as the 


possibilities are lavishly used ino orna- 


screen already illustrated, in the modern inter- 
pretations of older design, and the strictly mod- 
ern creation shown on page 64. 


Five metals are used in this ornamental 


screen: Low carbon steel, cold rolled steel (pol- 


1931 


DECEMBER, 


ished), aluminum, silver plated and gold plated 
brass. The combination gives a brilliant color 
incapable of being re- 


The 


woman's figure is of hand-formed brass, gold 


contrast: unfortunately 


produced an ordinary photograph. 


plated. Her hair and the drape over her arm 
are made of hand-worked brass which has been 
silver plated. In the photograph, the cold rolled 
steel can be distinguished from the low carbon 
steel by its sheen. The very light colored bars 
in the two outer panels and the leaves are made 
The 


gas welded to the stems 


from aluminum, leaves and tendrils are 
a feat impossible in 
davs when forge welding was the only method 
of joining metals. 

Gas welding is also quicker and surer than 
fire welding, and so the welding blowpipe has 
an important place in the ornamental iron shop. 
Fusion welds are usually filed down and ham 
mered lightly to prevent a discordant appear 
ance. Screws and rivets are also used in 
assembly, particularly for fastening rosettes or 
other thin-section parts, 

Cast ornamentation, such as knobs for rail 
ings, has its place in ornamental iron products, 


Works 


because 


does not maintain its own 


Rose lron 


foundry demand for castings is 
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Workers of Ornamental Iron Must 
Be True Craftsmen. Rough-sawed 
sheet steel is fashioned into a 
symmetrical rosette by skillful 
blows of the light hammer. <Ac- 
euracy of stze and proportions 
is checked by comparing the 
piece with a full-scale blueprint 
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small; it does build its own patterns, however, 
and these are released to small jobbing found- 
ries when occasion requires. 

If the design of a piece is copied from an 
example of the craftsmanship of a long-past 
vear, artificial weathering produces an appar- 
ently venerable appearance. For such camou- 
flavge, ingenious use has been made of a small 
light-well in the center of the company’s build- 
ing. Concrete has been laid at the bottom and 
around the lower sides of the well and a drain 
of acid-resisting metal installed. Completed 
jobs which would be improved by the appear- 
ance of age are moved into the well, which is 
actually a tank lined with concrete, and im- 
mersed in a weak solution of hydrochloric acid. 
The finish, which can be obtained in two days, 
can hardly be told from that caused by vears 
of exposure to the weather. 

Another popular finish is obtained by hand 
rubbing the iron with fine emery cloth to bring 
out the high lights around the indentations 
made by the blows of the hammer. 

A recent addition to the shop’s equipment 
is a sand blasting machine. The characteristic 
finish applied by this machine harmonizes well 
with some designs. Combinations of sand blasted 
glass with wrought steel are also being tried. 
The glass is covered with a sheet of rubber-like 
glue, backed with parchment paper. Designs 
are traced on the paper and the areas to be 
blasted are exposed. A bombardment by steel 
grit lasting from 5 to 20 min., depending on the 
depth desired, produces an interesting combina- 
tion of translucent areas set in low relief in 
transparent glass. 

On an average, 25 men are employed in this 
modern iron works, in addition to executives 
and oflice help. Of these, almost all are of the 
artisan class, having been trained in iron work- 
ing since the days of their apprenticeship. The 
workers at the forges are, of course, experi- 
enced blacksmiths. Most of the others do the 
same kind of painstaking work as a jeweler 
does, although on a somewhat larger, cruder 
scale. 

Scientific methods of cost finding contrast 
with the age-old appearance of much of the 
work in process, but an iron-working shop of 
this kind is dependent upon the skill of its indi- 
vidual workmen for low costs and high output. 
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from current 


literature 


HAT intense elaboration and specializa- 

tion of the arts and sciences which is so 

often remarked is exemplified by metal- 
lography. Thirty vears ago a single handbook 
could cover the entire science. Howe was ex- 
pert in one branch, “Metallography of Steel and 
Cast Iron.” and published his work in 1916. 
Further specialization justified Greaves and 
Wrighton’s “Microscopical Metallography” in 
1925, and subdivision into still smaller 
units now brings Handbook of Etching 
(Isaac Pitman & Sons, New York, $3.75). 

Sponsored by the Society of Swedish Metal- 
lographers, of which Dr. Carl Benedicks is 
president, it represents a search of the literature 
since 1916 by T. Berglund. Its scope includes 
preparation of samples of iron and non-ferrous 
allovs and etching for macro and micro ex- 
amination. All citations are arranged in logical 
order, but generally without critical appraisal. 
The technician making sulphur prints, for in- 
stance, will be able to try the various methods 
proposed and select the one which best fits his 
equipment, skill, and class of metal under in- 
vestigation. 

It is too bad that two vears have clapsed 
between the completion of the Swedish manu- 
script and the printing of the English transla- 
tion. Many more recent notes might have been 
added to the present book, such as the A.S.S.T. 
recommended practice for deep etching (50°, 
HCI) described in the National Metals Hand- 
book, 1930 edition, p. 415. 


DECEMBER, 1931 


GUNMARIES of the papers submitted to the 

New International Association for Testing 
Materials held last summer in Zurich are being 
issued in bound volumes. Group D on “Ques- 
tions of General Importance” contains several 
attempts to correlate tensile, hardness. bending, 
shearing, torsion, and fatigue properties, and to 
evaluate brittleness or toughness. Four papers 
on wear tests and equipment indicate that the 
operation must approximate the service condi- 
tions, and the method agreed upon in advance 
by all parties at issue. In a discussion of 
the calibration of testing machines, i is 
stated that the accuracy easily possible in ten- 
sion testing is 1°), hardness and fatigue 
oo. Testing of welds is another favorite topic, 
an undersized tension specimen or bend tests on 
butt joints being most highly recommended, A 
mathematical analysis of stresses in a single lap 
weld shows that the angle between plate sur 
face and inclined top of fillet must be 60° or 


more to prevent verv high concentrations. 


ARLY attempts at the transmutation of mat- 

ter failed because the experimenters had 
no knowledge about the nature of the atom, vet 
these experiments were responsible for the 
growth of the science of chemistry. Since the 
War the old problem has been re-attacked in- 
telligently by numerous physicists, headed by 
the Englishman Rutherford, using the alpha 
particles emitted from polonium or other radio- 
active substances for projectiles to bombard the 
nucleus of an atom. Karl K. Darrow, in Bell 
System Technical Journal, for October, has con- 
densed an enormous amount of highly technical 
material into an article on Transmutation, 
and in so doing gives an understandable ac- 
count of some of the experimental methods 
which indicate that when an alpha particle 


penetrates the flock of electrons surrounding the 
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atomic nucleus and collides with the latter, a 
single particle of positive electricity (proton) is 
split off, but the alpha particle is fused with 
the remainder, raising its mass by a correspond- 
ing amount. Thus nitrogen (mass 11) loses one 
proton but gains the alpha particle (mass 1), 
becoming a new element of mass 17, which is 
an isotope of oxygen, indistinguishable chemi- 
cally from common oxygen of mass 16. So far, 
only the elements lighter than postassium have 
been disintegrated or transmuted this 


Manner, 


OST of the steel-making literature of today 

concerns the operation of the open-hearth 
or electric furnaces. Prof. Ro S. McCaffery of 
University of Wisconsin recalled attention, at 
the meeting of the American Iron and Steel In- 
stitute last month, to the possibilities of the 
bessemer process. This has retained a po- 
sition in the manufacture of low carbon steel 
for such uses as skelp, sheet and tin’ bar, 
(where phosphorus up to O.11'. is desirable) 
and for screw stock (where sulphur of 0.10 to 
0.15 is wanted). The author believes that ample 
ore reserves are available, that large economies 
in production are to be found in larger vessels, 
equipped with 50° more tuveres, and blown 
with larger volumes of lower pressure air from 
individual blowers. While most bessemer metal 
is cast into rimming steel, wherein most of the 
deoxidation takes place in the mold, there are 
distinct possibilities of making cleaner, denser 
bessemer steel by holding the metal in_ the 
vessel and deoxidizing there with mixer metal, 
liquid spiegel or ferromanganese — other 
words, utilizing the information — recently 
acquired at Pittsburgh and elsewhere about the 
physical chemistry of the refining reactions. 

Fortune, September, gives detailed costs 
of making sheet steel in the Chicago district. 
A summary is: Ore, laid down, $1 per short ton. 
Coke per ton of iron, $4. Total cost of pig iron, 
$14.50 per ton. Open hearth steel (using 50% 
pig iron, 50. scrap at S11 per ton) costs $20 
per ton in the ingot, and rolling to sheet bars 
costs $6 more. Rolling to 24-gage sheet, less 
credit for scrap, brings the cost to about S50, to 
which must be added fixed charges on plant 
(86 to $12 per ton, depending upon the volume 


of operations.) 
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HILE some machine parts are made of 

steel castings, forgings, malleable or gravy 
iron castings simply because the original de- 
signer, vears ago, called for that class of ma- 
terial on the blue prints, the recent competion 
from welded assemblages has reawakened the 
steel foundrymen to the ever-present compe- 
tition between materials. In an article entitled 
“Some Technical Pointers for Steel Castings 
Salesman” in The Steel Founder for October, 
RK. A. Bull states clearly the pros and cons for 
each of these materials. A decision forging 
vs. casting will usually be made on three 
considerations: “Number of pieces required, 
expense including machining, and hazard as to 
internal defects.” The essential difference is 
grain size; the larger grain of the properly de- 
signed and well made casting and its uniformity 
in all directions (as compared to the inner struc- 
ture of a corresponding forging) is responsible 
for the superior performance in high temper- 
ature high pressure service (higher “creep” 


values), and in resisting severe erosion. 


OTES on early heat treatment prac- 

tice are contained in the leading article in 
Mechanical Engineering for November, a_bio- 
graphical note on Jacob Perkins, the inventor 
of the method of engraving bank note and post- 
age stamps so intricate that it would cost a 
counterfeiter more to reproduce them than the 
job was worth. The first plates were assembled 
from short wrought iron bars, carefully fitted 
and assembled into a square frame. “So difli- 
cult was it in those days to procure iron without 
flaws that a ton of iron had to be cut up for 
one plate.” After engraving, the plate was case 
hardened. The design was duplicated by roll- 
ing a cylinder of softened steel to and fro 
across the surface until the whole impression 
was seen on the evlinder in relief. This cylinder 
was then hardened and rolled across a plate of 
copper or soft steel until a perfect facsimile 
was produced. Such a piece of steel was first 
softened by packing in a box with pure iron 
filings, heating four hours at white heat, and 
cooling in the furnace. After the design was 
cut or impressed, the plate was recarburized, 
quenched, “and the temper finally reduced by 
heating over a fire until it acquired such a shade 
of color as fit.” 


(Continued on page 92) 
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BECAUSE OF 


THIS SPIRIT 


Tue biggest thing about your telephone is the 
spirit of the hundreds of thousands of people 
who make up the Bell System. No matter what 
their particular jobs may be, they are first of 
all telephone men and women. 

The loyalty of these people to the ideals of 
their work is reflected in every phase of your 
telephone service. It shows in the increasing 
speed with which your local and long distance 
calls are completed. It shows in the greater 
accuracy with which they are handled. It shows 


in the wider and more convenient facilities 


which are placed at your command—extension 
telephones, intercommunicating systems for 
home and office, small and large switchboards, 


teletypewriters and many others. 


Because of this spirit, your needs for fast, 
complete and inexpensive telephone service are 
more fully met each year. Men and women of 
the Bell System are constantly explaining the 
varied telephone services to more and more 
users. They prepare the way for the new plant 
and equipment put at your disposal every 
year. Through their efforts, you receive better 
and wider service at a cost made possible only 
by an organization of this character. 

Although it does not appear on the balance 
sheet, the greatest asset of the Bell System lies 
in the skill, energy and purpose of the people 
who carry on its work. Every time you tele- 
phone, you get the advantage of this—in better 


and better service at the lowest possible cost. 


* AMERICAN TELEPHONE AND 


TELEGRAPH COMPANY 
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CONCENTRATES 


SERS of thermocouples made of unusually 

heavy wire or with unusually long twists or 
bulky terminals have doubtless had misgivings 
as to the effect of temperature gradients within 
the junction. N. P. Bailey has studied the “Re- 
sponse of Thermocouples” (WVechanical Engi- 
neering for November) and finds experimentally 
that the temperature of the point of separation 
is registered by the Hhermocouple 10 mai- 
ter whether the rest of the twist is hotter or 
cooler. In butt-welded joints, the mean tem- 
perature of the surface of contact will be regis- 
tered. The lag behind the surrounding tem- 
perature is due entirely to the resistance of a 
stagnant laver of air on the surface of the couple 
wires, and therefore depends upon the cireu- 
lation existing in the atmosphere. Equations 
for the general case are given. A specific ex- 
ample might be a couple of butt-welded 0.005- 
in. wires. If it is placed in still air whose tem- 
perature is rising at per see. after a 
transient period of 3 sec. it will lag 7.7 be- 
hind its surroundings. In a stream of air mov- 


ing at 100 ft. per sec. the lag would be 1.9 


GREAT NUMBER of tests for “Deep Draw- 

ing Qualities of Sheet Metal” are noted by 
H. W. Gillett in a correlated abstract in Metals 
and Alloys for October. None of these tests 
have been accepted generally by manufacturers 
or users of sheet. The nature of the deep 
drawing operation is such that sometimes 
strength, sometimes localized ductility, some- 
times general extension (or a combination of 
such qualities) is the critical factor. A useful 
test must determine the ability of the sheet to 
withstand the critical factor for a given opera- 
tion. It will therefore probably result that no 
universal test can be devised. It is suggested 
that lots of steel having “good” drawability 
and other lots having “doubtful” drawability 
be divided and sent to cooperating laboratories 
and plants where standardized tests may be 
made and the results appraised in the light of 
data on performance in the plants, taking also 
into consideration such operating differences as 


forming speed, lubrication, and die design. 
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XIDIZED non-metallic inclusions, sur- 

rounded by free ferrite, cause 90% of the 
valve spring failures not due to over- 
stressing or poor heat treatment, in the opinion 
of Frank Stones (The Iron Age, Nov. 12). When 
some of this ferrite approaches the surface of 
the wire, a tiny patch of soft metal with only 
about half the desired endurance limit exists 
near the location of the highest stresses, and 
failure will be rapid. Since nearly all high 
carbon spring wire, hardened and tempered, 
has a laminated or banded structure, or con- 
tains many ghost lines, these structures, which 
are doubtless inherited from inhomogeneity in 
the ingot, are not a direct cause of the oc- 
casional failures. Conventional tests on both 
ends of each coil of spring wire cannot be ex- 
pected to eliminate anything but badly defec- 
tive material. The author notes with approval 
a German machine which runs a bank of 96 
valve springs for two days at operating speed 
and 110°, normal stress; after this run-in there 


should be little risk of failure in service. 


@ ADMIUM plated wire has definite advan- 

tages, according to C. H. Hoff in Wire for 
November. Cadmium plate is bright as 
polished aluminum, fairly dense, and ductile 
enough for the plated steel to be drawn, cold 
rolled, or formed without chipping or peeling. 
Using a bath of cadmium cevanide, current 
density of 30 amperes per sq.ft.. and anodes of 
pure cadmium, the deposit will build up at the 
rate of 0.00005 in. per min. Mr. Hoff says that 
hvdrogen embrittlement) can be practically 
eliminated by using inhibitors the pick- 
ling tank that reduce the rate of acid attack on 
bare iron to 95° that normal, and by deposit- 
ing the cadmium under such conditions as to 
give a current efficiency approaching 100°. In 
this manner, very litthe hydrogen is liberated 
in the process, and, consequently, very little can 


be absorbed by the steel. 


A 200-PAGE BOOK reports progress of the 
Joint Corrosion Committee of the British 
lron & Steel Institute and National Federation 
of Iron & Steel Manufacturers since its organ- 
ization in 1928. Its avowed object is ambitious: 
“To explore the entire field of corrosion of 
all types of ferrous products,” (Cont. on p. 96) 
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MORE THAN 
150 TYPES AND 
SIZES 


YA 


OFFICES IN 


Industrial Furnaces 


Stewart is a complete line of heat treating furnaces and ac- 
cessories. In addition to standard furnaces, 
and metallurgical staff will design special furnaces adapted 
among 


our engineering 


to unique conditions and production requirements, 
them automatic, continuous types, electric furnaces, car type 
furnaces, furnaces for porcelain enameling. 


MANY LARGE 
CITIES 
There is a Stewart Furnace for any heat treating need. 


You incur no obligation by calling us in to consult with you 
concerning the or bringing 
your present equipment up to maximum efficiency. If you 
are looking for sensible methods of saving in production 
consider Stewart Industrial Furnaces. 


installation of new equipment 


costs, 


Our Modern Plant at Roosevelt Road and Central Avenue, Chicago, U. S. A. 


Stewart Representatives 


Worcester, Mass., 112 Dana Ave Richmond, Va., Richmond Trust Bidg Memphis, Tenn., 643 Hillcrest St 
New York City, N. Y., 11 W. 42nd St Lansing, Mich., Everett St Birmingham, Ala., 911 Martin Hide 
Cincinnati, Ohio, 332 Sycamore St St. Paul, Minn., Pi oneer Bidg Philadelphia, Pa., 1701 Arch St 
Rochester, N. Y., 943 Granite Bidg Milwaukee, Wis., 3906 Nineteenth St Indianapolis, Ind., 4801 Park Ave 
Pittsburgh, Pa., 604 Cham. of Com. Bldg St. Louis, Mo., 306 North Ewing Ave Los Angeles, Cal., 228 Centra! Ave 
Detroit, Mich., 12244 Dexter Blvd Knoxville, Tenn., Daylight Building New Orleans. 400 No. Peters St 


Canadian Office: 


Flexible Shaft Ce., Ltd., 349 Carlaw Ave.. 


Terento, Ont., Canada 


CHicaGco FLEXIBLE SHAFT COMPANY 


1158 South Central Avenue 


1931 


Chicago, S. A. 
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Saving 
HEATING MACHINES 


Hardening wrenches 
is done at Billings 
and Spencer in an 
“American” No 
125-F Continuous 
2 Heating Machine 
Our Specialty!’ 
e 
r | XO improve the quality of their product, Billings 
and Spencer installed the ‘American’’ Recipro- 
cating Hearth Heating Machine with Automatic 
Quenching Tanks for oil and water. They state that they 
are well pleased with the results that they are getting. 
If you have a problem that is different or that seems 
difficult, you will find us in an excellent position to 
y either recommend one of our standard “American”’ 
machines or to design and build a special one for you. 
Write for catalog 
> 


AMERICAN GAS FURNACE COMPANY >) 
MAIN OFFICE AND WORKS: ELIZABETH,N.J. Y\ageieao 
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ipes or Blowtorches,  Carburizing Furnaces, Vertical Melting Furnaces Textile Appliances for Drying 
2 Hand and Stand Retort Muffle Furnaces and Singeing 
Boosters, Gas Cyanide Furnaces Oil-Tempering Furnaces Tube-Heating Furnaces ae 
Oven Furnaces Every Type of Gas Blast Burner, 
Brazing Furnaces and Tables Forges Ree Mew Furnace and Heating Machine 
Burners Forges, Glass Bending Soldering Iron Heaters. Industrial Uses. 


Fig. 1 


Fig. 2 

Fig. 3 

The long, shallow bed frame, Fig. 
J, stretches more than the short, 
shallow bed frame, Fig. 2; But 
the short deep bed frame, Fig. 3, 
stretches and springs least of all. 


National Bed Frames are the short- 
est to be found on forging machines. 
On the huge 5-inch bed frame shown, 
the distance from the crankshaft to 
the dies is no more than the width 
of four men. A short bed frame is the strongest and most 
rigid. National Bed Frames are the shortest. And yet, 
in spite of their shortness, they are the heaviest of all 
bed frames. Powerful and compact, they hold dies 
and slides in the rigid alignment which is necessary for 
accurate, close-limit forging. 


* National Bed Frames are also the deepest—so deep that a third 
of their depth lies below the floor line. 


National High Duty Forging Machines are sold by 


CHAMBERSBURG, PA. 


NEW YORK, 152 West 42Nnp Street 


The NATIONAL MACHINERY COMPANY 
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CHAMBER SBURG-NATIONAL 


TIFFLN, OHIO 
CHICAGO, 565 West WasHINGron £1. DETROIT. 2457 Woopwaro Avenue 


TIFFIN, OHIO 
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CONCENTRATES 


in so far as is not being done by some dozen 
researches now under way in various countries. 
Contained in the book is a well-written sum- 
mary of the present state of knowledge on the 
mechanism and chemistry of corrosion, and a 
much longer digest of published material on 
copper-bearing steel. The Committee super- 
vised the manufacture of heats of three varie- 
ties of 0.20° carbon steel copper free, and 
with 0.25°) and 0.50% copper — and is exposing 
*.-in. plates in 19 conditions of surface prepara- 
tion or protection in 13 locations throughout 
the Empire. (A.S.T.M. exposed low carbon cop- 
per-bearing steel sheets.) A standardized lab- 
oratory test has been devised which will give 
check results on duplicate samples of scale-free 
material, and which will establish an order of 
merit that checks fairly well the results of ex- 
posure in industrial atmospheres. In such inter- 
mittent spray tests a “standard” mild steel, pre- 


pared for the Committee, is used for a control. 


ELDING of 18-8 by resistance methods 

(spot, butt, or flash welding) into a sound, 
strong joint is easier than welding the high 
chromium stainless alloys, according to Mal- 
colm Clark in The Welding Engineer for 
November. Metal at the joint, however, is liable 
to corrode very readily, as may be proven by 
immersing it in hot nitric acid. In order to 
avoid this defect, heat at the joint must be 
strictly localized and the heated area rapidly 
cooled to a dull color. These objects are at- 
tained by using clamping dies of generous area, 
holding the work tightly (pressure up to 3000 
Ib. per sq.in. of die contact), increasing the 
secondary voltage, speeding the automatic con- 
trol of the welding cycle to about a third the 
time required to make a sound weld in a hand- 
operated machine, and retaining the work in 
the clamps until cooled. This practice avoids 
hot spots near the joint and prevents a “run- 
back” of heat from the area of the weld. 


ee Methods and Effects of Machine Gas 

Cutting” were discussed by L. M. Curtiss 
before the meeting of the International Acet- 
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vlene Association held in Chicago last month. 
Since slabs 28 in. thick have been cut fairly 
smoothly, it is safe to say that any thickness of 
steel required by fabricators can be cut by such 
equipment. Fllame cultiing to templet is 
quick, simple, and adaptable, and far exceeds 
the limit of cold shearing. Changes taking 
place at the flame-cut edge are a carbon enrich- 
ment of 5 to 20 points, grain growth, and sud- 
den chill. The result is a hardened surface; 
microstructure is large sorbitic grains sur- 
rounded by thin ferrite envelopes. This is liable 
to cause surface cracks when the carbon in the 
original plate is higher than 0.30°¢C, or in alloy 
steel. Such material should be heated to 600 
F. before cutting. Cut surfaces of low carbon 
steels should be annealed or some metal re- 
moved by milling or grinding if the edge is to 
be bent, or if it is the location of high or alter- 
nating stresses. Depth of the zone affected by 
the heat is proportional to the thickness of the 
plate, on the order of 0.02 in. per inch. Seldom, 
therefore, will it be necessary to do much more 
than smooth out irregularities on the = cut 


surface. 


W EIGHT reduction by clever designing and 

by using light metals and special 
alloys is one of the outstanding developments 
in the automobile buses exhibited recently at 
Atlantic City, according to C. W. Stocks and EF. 
F. Theisinger in Product Engineering for No- 
vember. In one design for city service, alumi- 
num alloys constitute 25‘: of the gross weight; 
the frame is of structural aluminum alloys with 
machined joints bolted together. The use of 
well-proportioned steel bracing and fabricated 
members of pressed steel is more prevalent. 
Seats made of magnesium alloy castings and 
forgings reduce the weight of this detail to 15 Ib. 
per passenger, one-quarter the weight of the 
steel seat frames formerly used. Brakes are 
the most abused detail on passenger buses; 
drums are almost exclusively of high test or 
special gray iron castings (sometimes with 
fins for air cooling) or of steel webs with 
renewable cast iron lining sleeves. Positive 
ventilation by motor-driven fans is also noted; 
exposed parts inside the bus are usually made 
of chromium plated steel, exterior parts of lead- 


clad steel. 
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tugraph o e with & Lomb lretar Lens 


B&L Announces... A New Metall- 


graphic Outfit for Routine /xaminations 


B& L perfected the SI, a compact, table model 
companion to the large BAL Metallographic QOut- 
fit, for making routine examinations and photo- 
graphic records simply, quickly and accurately. 
At any standard magnification the SI gives, in 
the 3's x 4's plate size, as fine photomicrographic 
records as are possible to make. 

As a supplementary instrument to the 
large B & L Metallographic, this new 
equipment will prove a time saver in the 
larger industrial laboratories. It is an ideal 
instrument for the smaller plants whose 
work is such that a larger outfit is not 


required, Schools and Universities will find the 


SI a real aid to instruction in the technique of 


metallurgical examination. 

As in the large B & L. Metallographic Outfit, per 
manent alignment is a feature. The illuminant, the 
microscope and the camera of fixed length, are all 
permanently and rigidly aligned on the 
same base. 

Priced from $400 to $50}. depending 
on optical equipment, this new B & IL. 
Metallographic Outfit merits immediate 
investigation. Write Bauscu & Lomp Op 
IcAL Co., 638 St. Paul St., Rochester, N.Y. 


BAUSCH LOMB 
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LEITZ-OGRAPH 


Your Metal Samples as a guarantee for 
unfailing and reliable results 


ow 
DUSTING LOSS 


ower LEITZ MICRO-METALLOGRAPH “IM” 


CARBURIZING COSTS 


Preparing the metal sample 
in a faultless manner is the 


. ~ ~ 
N manutacturing Char Carburiz- first step toward a perfect 
ie: Wi ers the activated particles are coated with a micro-analysis 
a shell of pure carbon and then calcined at steel chines, of ONE. TWO., and FOUR-Spindle Type. 
~ This we by means of a magnetic holding oscillation 
iy treating temperatures. ls Wear-resisting Car- device, produce these results in an automatic 
manner, eliminating all elements of human equa- 
bon shell seals the energizing material within tion. These Automatic Polishing Machines rep- 
resent a distinct labor saving device, thereby re- 
the particle resulting in a compound with an paying their cost in a short time. 
, Another outstanding feature of these Polishing Machines is 
extremely low dusting loss. that the specimen can readily be removed during operation. 
As the next step toward an unfailing 
. icro- lysis, th icroscope equi 
So pronounced is this low dusting loss that 
ae : ment should be perfect mechanically 
there is no need for repeated screening where 


The Leitz Micro-Metallo- 


Char Carburizers are used. 
graph “‘MM"’ possesses all 


the required qualifications to 


me Avoid the dust nuisance in vour heat treat de- render @ microscope image 
of unequalled brilliancy, def- 


partment and insure carburizing economy in inition and flatness of field. 


your plant by the use of . . . 


ISA for LITERATURE 


Catalog No. 1196 (MIP) **Guthrie 


“Cuthrie-Leits” 
tutomatic Polish- 
ing Mac hine 
“One-spindle™ 
Type 


CHAR PRODUCTS COMPANY 


MERCHANTS BANK BLDG... INDIANAPOLIS, INDIANA LEITZ. Ine. 60 £. st. New York. N.Y. 


Branches: Washington, D. C. Chicago, Hlinois 
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Leitz Automatic Polishing 
} 
Machine” 
Catalog No. 1057 (MP) “Leitz | 
Micro-Metallograph VIM" 
> 
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The existing range of the » phase, which 
C) R R S p C) N ) N ( 4 is restricted to less than in the 


iron-tungsten system, extends toward the higher 


tungsten side with an addition of carbon. In 


this region three binary ecutectoid reactions 


(Cont. from p. 83) The first non-variant reaction, are found to occur: vy < eae — . and 
melt + = + », occurs at temperature and + 

composition limits not vet determined. Others A peritecto-eutectoid reaction also is found 
are, melt + © + y (at 138800 C. and 28% (y+ yo + at 730°C. and tungsten, 
tungsten, 1.0°) carbon), melt d= y + » (at carbon. Furthermore, a binary eutectoid 
C. and 27‘. tungsten, 14‘) carbon), and reaction, (or =) = » + occurs in the low 
melt = y + # + y (at 1085° C. and 17°. tungsten, carbon region. 

3.7%. carbon). Korano Honpa 


| onvenienece and Copies of Metal Progress are handy for reference 


when you bind them by sixes in these durable 


Permanence but attractive loose-leaf binders. A patented 


device holds the copies securely yet permits easy 


for oniwv reference to any page. ... Binders are made of 


stiff and sturdy board, are silver and black in 
SD-50 color. Six copies can be held in each. Three 
binders will hold every issue from September. 
1930. through December. 1931. 


A. 8S. S. FT. 
TO16 Ave. 


Cleveland 


I enclose check for Metal Progress binders at 


$2. Weach. Please send them immediately 


Name 


tddress 


Date 
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of interest 


to metal men 


Refractory Material, Joseph G. Donald- 
son and Henry L. Coles, Hamilton, Ohio, as- 
signors lo Guardian Metals Co. 1,820,966; 
Sept. 

This new refractory metal will resist oxidation 
at high heat, and has, furthermore, the charac- 
teristic of greater strength than ordinary vilt- 
reous refractory materials both in the hot and 
cold state. The alloy is a combination of tung- 
sten and silicon, preferably with the tungsten 
of a materially higher percentage than that of 
silicon. The alloy may be obtained while re- 
ducing the ores, although preferably by the use 
of an electric furnace. One of the most satis- 
factory alloys has a maximum content limit 
of tungsten at about 95‘ and the silicon content 
approximately 0.58. Another alloy contains 
iS‘. tungsten and 45° silicon. 


Electrode Holder, i) /iomer H. Heckman, 
Detroit. 1,825,314; Sept. 29. 

An electrode holder for are welding which is 
lighter in weight is therefore more easily 
handled. This holder comprises a main con- 
ductor which is connected by means of a suit- 


able cable to a source of current supply. The 
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PATENTS 


by Nelson Littell 


Patent Attorney 
22 E. 40th St. 
New York City 


Member of A.S.S.T. 


main member supports plurality of thin 
copper plates riveted together. A lever is piv- 
oted to the conductor body and has a suitable 
handle. The jaw member is carried by the 
lever, and a spring holds the jaws together. 
The thin strips provide a sufliciently large cur- 
rent lead with less metal and a larger heat 
dissipating space is provided by spacing the 


strips apart. 


Decarburizing, by Waller Schottky, Berlin- 
Charlottenburg, Germany, assignor to Siemens 
& Halske Aktiengesellschaft. 1,821,407; Sept. 1. 
In this decarburization process, heat is gener- 
ated in a crucible of silicon material either by 
high frequency or by electric resistance heating 
to approximately 1000° C. Hydrogen gas is 
preferably continuously blown through the 
molten or red hot mass of iron to remove the 
methane. After the termination of the first step 
the hydrogen is preferably withdrawn by a 
suction pump, at which time the cooling down 
of the iron is carried out in a vacuum. The 
hydrogen is preferably under a pressure of 100 
atmospheres. 

(Continued on Page 102) 
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HALCOMB 999 , 


HIGH SPEED STEEL 


The Latest Contribution to Metal Progress 


HALCOMB 999 


During the past year, over one hundred 


tests of 999 were made, on a wide variety of 
material, in different parts of the United States, 
Canada and Great Britain. 


it ‘HALCOMB 999 


On 89°; of these service tests, Halcomb 999 demon- 
strated a definite and marked superiority in its ability to 
reduce production costs by longer life between grinds, and 
increased speeds, depth of cut or feed. 


_ HALCOMB 999 


HALCOMEB STEEL Co. 


MADE BY THE MAKERS OF KETOS Syracuse, New York 


I am interested in 


Name 


Halcomb Steel Company 


Syracuse, New York 


Company 


A ddress 
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Non-Cracking Steel, $y Benno Strauss, Es- 
sen, Germany, assignor lo Fried. Krupp Aktien- 
gesellschaft. 1,829,118; Oct. 27. 


Hot gases and vapors tend to crack steels in 


steam boilers under high temperatures and high 
pressures. It is thought that the phenomenon 
consists in the reaction of certain constituents 
of the steel with the gases, and in steam boilers, 
for example, the nascent oxvgen tends to enlarge 
the grain boundaries. In the present patent, 
steel is preferably made to contain about 0.5°, 
to nickel, to 2% chromium, and 0.1‘ 
to 0.39% carbon. In such a steel the martensite 
forms very quickly when properly heat treated 
and the grain boundaries can no longer be de- 


tected by an etching test. 


Mold Lining, Py James B. Grenagle, Balti- 
more. 1,827,742; Oct. 20. 

High refractory metals may be cast in this mold 
lining, such as lathe tools, blanks for making 
finished cutters, chemical dishes, etc. A cement 
is prepared by mixing zirconium oxide, celite 
and asbestos preferably in about equal propor- 


tions. These products form a rather stiff paste 


AJAX ELECTRIC COMPANY, INC. 


ELECTRIC HEAT TREATING FURNACES 


and... 


ELECTRIC TUNNEL KILNS 


Frankford Ave. & Allen St. PHILADELPHIA, PA. 


DIVISION OF THE AJAX METAL COMPANY 


which may be used as a molding material or 
lining for the flask. Ordinary brass or alloys 
containing copper are satisfactory patterns, and 
the mold may be calcined to a temperature 
preferably exceeding 12007 F. for a period as 
long as two days. The expansion and contrac- 
tion of the pattern affords an easy method of 


removing it when cool. 


Annealing Process, James J. Bowden, 
Warren, Ohto. 1,824,865; Sept. 29. 

For annealing metals, particularly large charges 
where high-grade and uniform quality is desir- 
able, this process specifies an annealing box 
which contains the charge of metal to be an- 
nealed in a molten liquid, allowing it to remain 
there until it assumes the desired temperature. 
By the use of several vats, each containing a 
different molten liquid, such as sodium carbon- 
ate, sodium chloride, sodium hydroxide, etc., a 
number of different temperatures may be main- 
tained and the annealing box moved from one 
vat to the other. The annealing box is prefer- 
ably sealed liquid tight and air tight. 


(Continued on Page 104) 


COMBUSTION: FURNACES 
ELECTRIC: FURNACES 
TUNNEL: KILNS 


SWINDELL-~DRESSLER CORPORATION 
PITTSBURGH, PA. | 
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In Your Plant 


*TPSCO CONTAINERS 


will give vou 


Better Service 


bam R own plant is the best 


proving ground for our Re- 
zistal Lite-Wate carburizing and annealing containers . . . 
you are the best judge of their merits. Hundreds of plants 
could be named in which they have served satisfactorily 
for years... hundreds of cases could be mentioned where 
they have definitely cut production costs through longer 
life, lighter weight, greater strength... but a test instal- 
lation in your own plant is the best proof of their de- 
pendability. Give Rezistal Lite-Wate Boxes a try-out now! 


Carburizing Containers Licensed under Henderson 
Patent No. 1.270.519 


Send your prints and specifications to 


THE PRESSED STEEL COMPANY 


Wilkes-Barre. Penna. 
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Producing... 
Non-Oxidized Annealed 
Products at Low Cost 


is successfully accomplished with this gas fired 
Rockwell furnace. Equally well suited to elec- 
tricity or oil, and it is adapted to a wide range 
of operation for annealing punchings, stamp- 
ings, forgings and light castings of non-ferrous 
metals on a production basis. 


The metal parts to be heated are automatically 
moved from a hopper at the charging end and 
spread in a thin layer on an alloy metal con- 
veyor enclosed within the heating chamber. 


After heating, the stock is continuously trans- 
ferred to another conveyor operating within the 
cooling zone from which it is discharged uni- 
formly annealed in substantially cold condition, 
without oxidation. 


Heat is applied directly to the bottom of the 
conveyor and upward through the moving 
charge to ensure uniformity and speed. The 
rate of heating, and cooling, may be varied to 
suit the nature of the charge with a self-con- 
tained motor-driven speed regulator. 


Write for Leaflet 317C. 


W. S. Rockwell Company 


Industriel Heating Equipment 
age Electricity » Gas » Oji;l » Coal 
50 CHURCH ST. «Hudson Terminal Bldg.» NEW YORK 


CHICAGO CLEVELAND DETROIT 
INDIANAPOLIS MONTREAL 
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Pickling, by Waldo L. Semon, of Cuyahoga 
Falls, Ohio, assignor to B. F. Goodrich Co. 
1,830,566; Nev. 3. 

An inhibitor for iron and steels is described 
which relates particularly to that class of in- 
hibitors comprising alkylated thioureas. For 
example, substituted thioureas such as diphenyl- 
thiourea, may be reached with ethyl chloride. 
The invention claims the class of alkyl substi- 


tuted pseudo-thiourea. 


Hard Steel Alloy, by David FF. Youngblood, 
1,822,792: Sept. 8. 


This tool-resistant steel is especially adapted 


San Antonio, Texas. 
for jails, vaults and the like. One example of 
the improved alloy steel includes the following 


materials: Carbon, 1.6% to 1.7°°; manganese, 


‘ 


6.5% to 7.5%; chromium, to 1.5°°; nickel, 
1.9%. to 2.5°C; and molybdenum, 0.25‘. to 
Such material connot easily be filed, sawed, or 
drilled, nor is the hardness destroyed by heat. 
It will withstand heavy blows and strains and is 
practically rust proof. 

Melting Malleable, by Austin A. Holbeck, 
Lakewood, Ohio. 1,823,604; Sept. 15. 

This patent describes equipment for producing 
malleable iron castings in a continuous melting, 
pouring, molding and annealing plant. Several 
furnaces are provided at different levels; the 
first for melting, the second for intermediate 
heating, and the lowest for heating and holding 
the metal before pouring. The three furnaces 
are substantially similar in shape and are 
provided with communicating conductors for 
tapping the molten metal from one furnace 
to the second. The second and third furnaces 
are air furnaces, each of which has a_ stack 
through which the waste heat is conducted. A 
secondary air line is provided for circulating 
the air and pulverized fuel through the furnace. 
Secondary air may be directed into the furnace 
through Parallel 
project partly into the stack and partly into 
the chamber, and the air in passing through 
the chamber is compelled to pass along or be- 


tween the disks to absorb heat therefrom. Such 


other valves. metal disks 


a furnace will prepare a good quality of mal- 

leable iron for continuous pouring with less 

installation and operating expenses. 
(Continued on Page 108) 
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Recommendations 


from the A.S.S.T. Bookshelf 


Worthwhile Additions to 


Your Metallurgical Library 


V SISCO, FRANK T.--The Constitution of Steel 
and Cast Iron. 332 pages, 6x9, 105 illustrations, 
© «© se esses « 
An interesting and well grounded book that meets 
the demand for a fairly elementary discussion of 
the theory underlying the constitution and heat 
treatment of steel and cast iron. 


\ FRENCH, HERBERT J.--Quenching of Steel. 
172 pages, 6x9, 105 illustrations - - - $2.50 
\ comprehensive discussion of the cooling character- 
istics of various coolants. Cooling properties are 
given for both surface and center cooling of a given 
mass of steel. Data for center cooling are summar- 
ized graphically and in equations which permit 
computation of center cooling characteristics of 


various sizes and shapes of steel. 


\ BUREAU OF STANDARDS--Principles of 
Steel and Its Treatment--93 pages, 6x9, paper, 
$1.00, cloth - - « « « « §1.50 
A concise treatise on the heat treatment of steel, 
explaining terms used and the results obtainable. 
Twenty pages are devoted to a comprehensive bib- 
liography which embraces both books and period- 


icals. 


\ WOHRMAN, C. R.--Inclusions In Iron and 


Steel. 162 pages, 6x9, 138illustrations, - $3.00. 


Comprehensive study of inclusions in ferrous met- 


als in which the inclusions are definitely known. 


\ THE WELDING ENCYCLOPEDIA--6th edition, 


196 pages, 6x9, illustrated - - - + - 5.00 
A comprehensive and complete handbook for prac- 
tical welders. Arranged for easy reference to terms, 
processes and applications; training of operators. 
simple rules for safety and efficiency, heat treat- 


ment of metals and useful tables. 


KELLER, JOHN F.--Lectures on Steel and its 
Treatment, 267 pages, 6x 9, 166 illustrations, 
The mysteries of the behavior of iron and steel ex- 
plained in a simple language by a practical man, 


who is a blacksmith by trade. 


KNOWLTON, H. B.--Heat Treatment, Prop- 


erties and Uses of Steel. 437 pages, 6x 9, 94 
\ comprehensiy e book devoted to the treatment and 
processing of all types of iron and steel, emphasiz- 


ing shop problems and selection of the proper steels 


HATFIELD, W.H.--The Application of Science 
to the Steel Industry. 154 pages, 6x9, 35 illu- 
strations - - - - = + §2.50 
An excellent review of English steel making and 
manipulating, including steel making, manipulation 
and treatment, special steels, corrosion and acid 
resisting steels, effect of temperature on steels and 


tool and cutlery steels. 


The above prices are for delivery postpaid in the U.S. A. 
For foreign delivery, add twenty-five cents per volume. 


Mail your 


order today 


American Society for Steel Treating 


7016 Euelid Avenue 


DECEMBER, 


Cleveland, Ohio 
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TO .eeP YOU ABREAST O F THE TIME 


High Speed Furnaces American Electric Furnace letin featuring furnace parts made of their alloys. This 
Company. A complete description of their new models bulletin gives data and advantages of Nichrome and 
of “American” electric high speed furnaces with Chromax heat resisting alloys in the form of furnace 
patented atmospheric control preventing oxidation. parts. Bulletin N-19. 
Bulletin N-2. 
Automatic Metallographic Polishing Machines EF. 
Conveyor Belt Handbook Wickwire Spencer Steel Leitz, Inc. Catalog illustrating and describing the 
Co. A new loose-leaf handbook, describing various Guthrie-Leitz automatic polishing machines of the one, 
tvpes of metal conveyor belts for high and low tem- two and four-spindle types. The new Leitz specimen 
peratures. This includes the new heavy duty “Alpha” clamps are also described. Bulletin N-47. 
link belt, “Delta” plate belt and spiral type. Bulletin 
N-37. “The Path to Permanence” is a newly revised book- 
let on Tonecan copper-molybdenum iron issued by the 
Practical Metallurgy for Engineers kK. F. Houghton Republic Steel Corp. It contains 64 pages of interest- 
and Go., Philadelphia. A 435-page book by the Hough- ing installation and metallurgical data on this rust 
ton Research Staff, covering practical metallurgy in all resisting sheet metal. Bulletin N-8. 
its phases. Copies of the third edition are obtainable 
by sending $3.00 directly to the above company. Scale Prevention -Dearborn Chemical Co. Booklet 
p The Br describing latest scientific methods of treating water 
er Pyrometer: rown Instrument for prevention of scale, corrosion and foaming in 
| Co. —16-page booklet explaining and illustrating the steam boilers, dealing with related problems in con- 
“Soe principal features of the new Brown potentiometer nection with seale and corrosion in other power plant 
a pyrometer with special reference to accuracy of opera- equipment. Bulletin D-36. 
oo tion and ruggedness in service. Bulletin N-3. 
d Heat and Corrosion Resistant Alloys General Alloys 
Beoae | “Carbonal Process for Carburizing Steels” is the title Co. A new bulletin is available on chrome-nickel and 
Hes 53 of the new 12-page bulletin published by the Hevi-Duty straight chrome heat and corrosion resisting alloys. 
Electric Co. The bulletin describes the results and Bulletin D-17. 
a advantages of the Carbonal process of carburizing. 
ais Bulletin N-44. Hy-Ten Alloy Steels -Wheelock, Lovejoy & Co., Inc. 
My “Pertinent Points” folders covering physical proper 
cS Fatigue Testing Machine Thompson Grinder Co. ties, heat treatment and applications of all grades of 
| Denes interesting data on fatigue testing and description of Hy-Ten Special Steels. Bulletin D-22. 
i ys the rotating beam type of fatigue testing machine are 
ig given in Bulletin D-23. Gasalyser Chas. Engelhard, Ine. New bulletin 
which describes the Gasalyser, a new portable instru- 
_ Heat and Corrosion Resistant Alloys Michigan Steel ment for gas analysis; in addition to gas analysis tem- 
Casting Co, A 16-page bulletin describing and illustrat- perature measurements can be made with the same 
re ing various cast, rolled and fabricated alloy structures instrument. Bulletin D-14. 
ate for use at high temperatures. Bulletin N-12. 
oe Industrial Gas Heat American Gas Association. <A 
Ms (ilobar Elements and Accessories Globar Corp. A veritable textbook on the uses of gas heat in industry, 
- new leaflet containing a list of standard industrial type profusely illustrated with photographs of installations, 
“ Globar electric heating elements and a coordinated List etc. Bulletin D-10. 
of terminal mountings and accessories. Bulletin N-25. 
8 Aluminum Welding Aluminum Company of Amer- 
ea } Furnace Parts —Driver-Harris Co. has issued a bul- ica. Instruction card to be hung in the shop for ready 
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Trade Pamphlets Continued 


reference, giving directions for welding aluminum. 


Bulletin D-54. 


Hacksaw-Ology—-Simonds Saw and Steel Go. Book 
illustrating and describing the uses of hacksaws.  Bul- 
letin D-69. 


Industrial Application of the X-Ray General Elec- 
tric X-Ray Corp. Booklet gives many examples of the 
use of the X-Ray in the industrial field. Profusely 
illustrated with radiographs of castings, welds, assem- 
blies, etc. Bulletin D-6. 


Refractories FE. J. Lavino & Co. Literature on 
Kromepatch and Plastic K-N chrome ore refractories 
for industrial furnaces. Bulletin O-40. 


Modern Industrial Furnaces) Surface Combustion 
Corp. Booklet covering the research, development and 
engineering activities of the Surface Combustion Corp., 
ind their application and the advantages obtained by 
S-C furnace users as a result of these factors. Bulletin 


Cold Finished Bar Bulletin) Joseph T. Ryerson & 
Sons, Ine. Bulletin deseribing the wide variety of 
shafting screw stock, and open-hearth case carburiz- 
ing Steels in use today. A range of products is given, a 
list of standard tolerances and S. A. E. specitications. 
Bulletin O-50, 


Welded Construction Folder Bethlehem Steel Co. 
Folder describing the use of rolled steel shapes and 
plates for the building of machinery parts by welding. 
The results are said to be sturdier construction, re 
duced weight, low cost, and elimination of patterns. 
sulletin N-76, 


Case Hardening Roessler & Hasslacher Chemical 
Co. New 80-page booklet on case hardening, nitriding, 
reheating and mottling of steels with R & H ecyvanides. 
Also coloring, tempering, drawing and annealing of 
steels with R & H salts. Helpful charts, tables and 
methods of analysis included. Bulletin N-29, 


High Test Welding Rod The Linde Air Products 
Co. \ 12-page booklet describing the qualities and 
advantages of high test welding rod. Extensively used 
for fabrication of pipe lines, pressure vessels or othe 
welding operations where high strength and economy 
are required. Bulletin D-63. 


Ferro Alloys and Metals (Third Edition) Electro 
Metallurgical Sales Corp. Describes current practices 
with specific reference to the “Electromet™ products 
supplied to the metallurgical industry by this organi- 
zation, together with suggestions for their use in both 
the ferrous and non-ferrous industries. Bulletin D-16. 


Ingot Molds—-Gathmann Engineering Co. The sub- 
ject of ingot molding is covered in a new book on this 
subject. Numerous illustrations of the effect of various 
methods of finishing and casting on the reliability of 
Steel products are given. Bulletin D-13. 


Furnaces for the Steel Industry The Electric Fur 
nace Co. have issued a four-page folder illustrating 
and listing several electric and fuel fired furnaces of 
various types they have installed in steel plants.  Bul- 
letin D-30. 


The Coreless Induction Furnace in the Steel Industry 
Ajax Electrothermice Corp. Reprint of a paper de- 
scribing recent developments in high frequency core- 
less induction furnaces and their probable applica- 
tions. Bulletin D-41. 


Electric Steam (Cienerators General Electric Co. 
Booklet describing and illustrating G. E. electric steam 
generators for process work. A list of applications is 
included showing how these generators may be used 
in a wide variety of industries. Bulletin D-60, 


Electric Heat Treating Furnaces Ajax Eiectric Co., 
Inc. Photographic description of new electric furnaces 
for annealing wrought products, such as sheet, wire, 
tubing, rod, etc. Bulletin D-83. 


DECEMBER, 1931 


Stainless Steels United States Steel Corp. Booklet 
describing various stainless and heat resisting alloy 


steels produced by subsidiary companies. Fables of 


chemical compositions and physical properties are in 
cluded, also recommended procedures for use, polish 
ing methods, ete. Bulletin D-79%. 


Alloy Products The Pressed Steel Co., in their new 
catalog, give interesting data relative to Rezistal Lite 
Wate carburizing and annealing containers and other 
equipment. Bulletin D-67. 


Thermit Welding Metal & Thermit Corp. A 52 
page booklet on the thermit welding process and its 
applications. Photographs and descriptions typical of 
its varied uses are given, showing how Thermit is fun 
damentally adapted when large sections are involved. 


Bulletin D-64. 


Giears Made of Armor Plate The International! 
Nickel Co. Reprint of article by Robert EK. Bultman 
originally published in) May, 1931, issue of Merar 
PROGHESS Booklet deals with the use of 5 per cent 
nickel and nickel-chrome steels for motor truck gears 
and pinions. Bulletin D-45. 


Carbofrax in Boiler Furnaces The Carborundum Co. 
35-page booklet on Carbofrax refractories for use in 
boiler furnace construction. Many illustrations show 
its varied applications and the many shapes and forms 
in Which it may be obtained. Bulletin D-57. 


Machine Heat Treating American Gas Furnace Co. 
\ 16-page illustrated booklet giving information on the 
various types of conveyor heating machines availabl 
for heat treating on a production basis. Bulletin D-11. 


Furnaces W.S. Rockwell Co. Bulletin on clectric 
and fuel fired furnaces for ferrous and nonferrous 
metals, ceramic and chemical products. — Ubustrations 
of many types are shown. Bulletin RO-320, 


Pyrometer Controllers The Bristol Co. New cata 
log on automatic control of high temperatures, illus 
trating and describing Bristol pyrometer controllers 
and their applications. Bulletin D-56, 


Bright Annealing in One Operation Process Engi 
neering Equipment Corp. Leaflet on the bright anneal 
ing of blanks and stampings of steel, brass, nickel 
silver, ete., after which no pickling or cleaning opera 
tions are necessary. Bulletin D-8S1. 


Oil and Gas Burners —W. S. Rockwell Co. Bulletin 
illustrating and describing various oil and gas burners 
for industrial heating furnaces. Bulletin N-49. 


Metal Progress, 7016 Euclid Ave., Cleveland. 


Please have sent to me the following literature as 
described under “Trade Pamphlets” in the December 
issue Of Mevrat Progress. (Please order by number.) 


Name 


Position 


Address 
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Radiographic comparison of malleable iron castings made in differ- 
ent foundries. (a) Shows shrinkages over practically full length 
(b) shows no imperfections, indicating correct foundry practice 


by X-Ray first? 


VERY engineer knows with what distressing fre- 
quency castings contain defects of one sort or 
another. Often visible from the surface. . . as often not. 
a Many important and expensive castings are scrapped 
because of doubt. No one can afford to take the risk! 
A simple X-Ray examination would settle all doubt 
in many cases. Leading firms are finding astonishing sav- 
big ings in using this method of inspection. Why dont 
you investigate? Our booklet ‘Industrial Application 
| of the X-Ray” is well worth a reading. Write for a 
copy. For convenience, use coupon. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 Jackson Boulevard Chicago, IIL,U.S.A. 


FORMERLY VICTOR De] X-RAY CORPORATION 


Join usin the General Electric program broadcast every 
Sunday afternoon over a nationwide N. B. C. network 


is i 

; General Electric X-Ray Corporation, 2012 Jackson Blvd., Chicago 
Sendcomplimentary copy of “Industrial Application of the X-Ray” 

Signed 

3 Firm 
; City State 


Fissures Cracks - Blowholes? 


Why not find out 


Malleableizing, $y /rving R. Valentine, Erie, 
Pa., assignor to General Electric Co. 1,830,630; 
Nov. 3. 

By this method of making malleable iron from 
white cast iron, the white iron castings are 
heated to a temperature of about 1000° C,, 
which temperature is maintained long enough 
to cause the cementite or carbon in the iron to 
go into solid solution. After this, the iron goes 
through the temper carbon step by cooling from 
1000 to approximately 750° C. The casting 
is held in this temperature zone until substan- 
tially complete graphitization has taken place. 
This may vary from four to thirty-six hours, 
but is preferably continued for about twenty- 
two hours. If the heat treatment is continued 
in the 700 to 750° C. zone the tensile strength is 
reduced and the elongation increased. <A 
shorter period of time may be satisfactory in 
the second heating zone if the temperature is 
reduced from 1000° C. to 735° C., maintaining 
the temperature at 735° C. for four hours, then 
dropping to 725° C. and keeping at such tem- 
perature for four hours, then dropping to 715° 
C. and holding at that temperature for four 
hours. Sixteen hours after the initial temper- 
ature under such conditions gives a_ tensile 
strength of 56,400 pounds per square inch and 


an elongation of 15°. 


Malleable Nickel Alloys, by Norman B. Pil- 
ling, of Elizabeth, N. J., assignor to International 
Nickel Co. 1,824,966; Sept. 29. 

To improve the ductility and working properties 
of malleable nickel alloys, particularly for such 
operations as forging, rolling, etc., an addition 
of a relatively small amount of an alkaline 
metal to the alloys is made. Calcium is found 
to be especially beneficial to malleable nickel, 
iron-nickel alloys, and iron-nickel-chromium 
alloys. Other metals such as barium and stron- 
tium may also be used. In general the amount 
of calcium, barium, or strontium required is 
from 0.005° to 0.5%. A method of adding 
the metal is by refining and treating the mixture 
in the customary manner, and just before pour- 
ing, the calcium may be introduced into the 
melt. This is done at this time because the 
alkaline earth metals are highly volatile and 
reactive. 


(Continued on Page 110) 
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THE R. R. MOORE 


FATIGUE TESTING 
MACHINE 


A thoroughly practical and reliable 


machine for determining the life 


of metals. Adaptable to various 


shapes and sizes of specimens. 
e It has proven its value in the 


laboratories of scores of industrial 


corporations, government depart- 


ments and universities. 


WRITE FOR OUR PAMPHLET ON FATIGUE TESTING 4 


THE THOMPSON GRINDER COMPANY 


1534 WEST MAIN STREET ++ SPRINGFIELD, OHIO 


Tungsten Powder .. . 97-98% 
Pure Manganese . . . 96-97% 
Ferro-Chromium ... . 60% 
Pure Chromium .. . . 97-98% 
Ferro-Tungsten .... 75-80% 
Ferro-Titanium .... 25% 
Ferro-Vanadium. . . . 35-40% 
(1% Silicon) 


SEND FOR PAMPHLET NO. 2021 


METAL & THERMIT 
CORPORATION 
120 BROADWAY, NEW YORK CITY 


PITTSBURGH CHICAGO - S. SAN FRANCISCO ALBANY TORONTO 


ie 
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COLUMBIA TOOL STEEL COMPANY q 
MAIN OFFICE ANO WORKS 4 
«CHICAGO HOUSTON NEW ORLEANS «ST PAUL 
‘CINCINNAT! KANSAS CITY NEWARK ‘SAN j 


Wrought Iron, assigned lo A. M. Byers Co. 
Pittsburgh, 1,820177; 1,820,178; 1820179; Aug. 
25. 

These patents relate to the manufacture of 
wrought iron by the Aston process. Patent No. 
1,820,177 covers the manufacture of wrought iron 
from Bessemer converted metal in which the 
converter heat is “full blown” so that the car- 
bon is reduced to below 0.10% ; and usually to 
After such formation the metal is 
poured into a bath of iron silicate slag having 
a silicon content not materially over 10°. and 
forming a welded puddle ball therein. In patent 
No. 1,820,178 the invention relates to the dis- 
covery that the slag must be carefully controlled 
which is brought about by charging the slag into 
a shaft furnace and providing a column therein 
of suflicient permeability to allow gases to pass 
up through it and then feeding hot gases of 
combustion upwardly through the charge under 
substantially non-reducing conditions, and then 
melting the material in a hearth furnace under 
Patent No. 1,820,- 


179 relates to the preparing or remelting of slag 


a non-reducing atmosphere. 


by tapping out the liquid slag and making such 


additions as may be found necessary. 


Inhibitor, by John G. Schmidt, Philadelphia, 


assignor to E. F. Houghton & Co. 1,807,711; 
June 2. 

The solvent action of sulphuric acid on 
iron and steel is prevented by this inhibitor 
which provides a sulphuric solution relatively 
inert toward the ferrous metals and therefore 
capable of being shipped in iron or steel con- 
tainers. The present invention contemplates 
the addition of reaction products of aryl 
thioureas and aldehydes to the sulphuric acid. 
These include the reaction products resulting 
from the chemical combination of an aromatic 
thiourea, such as thiocarbanilide and diortho- 
tolvl thiourea, and any aliphatic aldehyde, such 
as formaldehyde, acetaldehyde, propylaldehyde, 
allvlaldehyde, and the like, or aromatic 
aledhyde, such as benzaldehyde or cinnamic 
aledhyde, their homologues, isomers or substi- 
tution products. One particular reaction prod- 
uct is the result of the reaction between 256 
grams of di-ortho-tolyl thiourea, 150 grams of 
10°. formaldehyde solution, and 200 cubic centi- 


meters of water which is placed in a water reflux 


110 


condenser. After treatment the crystals of 
di-ortho-tolyl thiourea begin to disappear and 
after 16 to 18 hours the reaction is complete 
and the oily compound is separated from the 
supernatant water. The new compound its a 
colorless, heavy liquid, very viscous at ordinary 
temperatures and very slightly soluble in cold 


water. 


Quenching Oils, Hugh Rodman, Oak- 
mont, Pa., assignor to Rodman Chemical Co. 
1,818,431; Aug. 11. 

The major object of this patent is the pro- 
vision of an increase in the quenching speed of 
certain mineral oils, particularly those of lower 
viscosity and low flash point. In steel quench- 
ing, a mineral oil bath is frequently used which 
has a low viscosity such as not over 150” at 
100) =F. on the Saybolt viscosimeter, but inas- 
much as it is desirable to cool the steel rapidly 
through the critical temperature the oil is some- 
what unsatisfactory. If 5‘: of the solid residuum 
of vacuum distillation is added to the low vis- 
cosity, low flash mineral quenching oils as a 
base, the viscosity is raised only slightly but the 
oil has a higher initial quenching rate and is 
more satisfactory than the usual additive quan- 
tities of animal or vegetable oils. Such resid- 
uum is completely and permanently soluble 
in the low viscosity quenching oil, and further- 


more is cheaper and easier to use. 


Aluminum Alloy, Horace Campbell Hall, 
Littleover, Derby, and Tennyson Fraser Brad- 
bury, Derby, England, assignors to Rolls Royce 
Lid. 1,813,850; July 7. 

This aluminum alloy can be cast free from 
scum and pin holes, particularly on the upper 
surface. It is found that if a small quantity of 
metallic sodium not exceeding .01' of the al- 
lov is plunged into the alloy when in a molten 
condition that such alloy will have an effect of 
cleaning and de-oxidizing the casting. The pre- 
ferred process consists in wrapping the sodium 
in a piece of sheet aluminum or aluminum foil, 
and so wrapped plunge it into the molten alloy 
and hold it below the surface until it is diffused. 
The bulk of the sodium so added is lost through 
burning at the moment of immersion and only 
traces of it are left in the castings. The alloy 


(Continued on Page 112) 
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It’s Important that You Have this Bulletin in Your Files 


Bie off the press is this complete treatise on Carbofrax 
Brick in Boiler Furnaces. 

Between its covers you will find a wealth of practical informa- 
tion on the use of high refractory brick—detailed illustrations 
and descriptions of various types of installations—data on the 


construction and performance of the newest types of air-cooled 


and water-cooled walls. In other words, this is indeed an im- Paes 
portant work on the subject of efficient boiler furnace linings. pach iota 
SATLRDAY NIGHTS 
Your Copy Awaits You . . 900 


THE CARBORUNDUM COMPANY 


Refractory Division 


PERTH AMBOY, NEW JERSEY 


Na 
Christy Firebrick ¢ ompany, St. Louis, Kansas City, New Orleans, Houston Denver Fireclavy Fl Paso. Texas 
Pacific Abrasive Supply Co., Los Angeles, San Francis Seattle 
Harrison & Company, Salt Lake City, Utah Williams and Wilson, Litd., Montreal— Tore nto. Cana 
(MP) 
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The Carborundum Company, Perth Amboy, N.J 4 
“Carbofrax in Boiler Furnaces 
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Nickel alloyed with other metals— steel, stainless steel, cast 

iron, brass, bronze, aluminum, ete. — insures dependable mechanical properties and one or more of 

the following improvements: (1) Greater impact and fatigue strength. (2) Greater resistance to heat, 
corrosion and wear. (3) Better workability. (4) Improved color and appearance. 


Why 
do heavy duty 
gears contain 


From the high-speed gears in automobile NI Cc KE L? 
transmissions to the giant two-ton gears used +. 
in puip mills...from the timing gears of an air- 
plane engine to the rugged gears that keep 
automatic machine tools running at maximum 


efficiency —to all these, Nickel gives maximum 
resistance to shock, abrasion and wear and 


consequently, longer life. 

Nowadays, most engineers and manufactur- 
ers consider Nickel alloys the standard gear 
materials of industry. They know that Nickel 

‘ alloys “perform better longer”. Our technical 
=i data is at your disposal. 

ean Send for our bulletin No. 3—“Heat Treat- 
Pa ment and Applications of Nickel and Nickel- 
Chromium Steels”. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York, N. Y. 


Mins refiners ir f Nick i rs of Monel Meta | 
THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York, N. Y ! 
Please send me your bulletin: “Heat Treatment and Applications of Nickel and Nickel-Chromium Steels’ 
Name A L L 
Address -- 
PERFORM BETTER toneee 
Position - - 
Gen. 312 
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HARDENING ROOM SUPPLIES 


Caseite Lead Pot Covering Bohnite 

Pressed Steel Pots Furnace Cements Quenching Oils 
Drawite Salts Heat Resisting Castings Oil Coolers 
Bathite Salts Pyrometers Carburizing Boxes 
Charcoal Hardness Testers Kleetric Furnaces 


WAREHOUSES AT CLEVELAND AND CHICAGO INSURE PROMPT 


DELIVERY ANYWHERE IN THIS COUNTRY 


BELL & GOSSETT CO. THE CASE HARDENING 
3000 WALLACE ST. SERVICE COMPANY 


Chicago, Illinois 2281 Seranton Rd., Cleveland, Ohio 
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plan production 


LINDE PROCESS SERVICE CARRIES THROUGH 


OU are privileged to call upon Linde Process Service for assistance 
and advice in any phase of your operations wherein you use Linde 
Oxygen for welding and cutting. 

This service brings to you the wealth of welding experience Linde has 
gained over many years of pioneering the oxy-acetylene process. It sup- 
plements the work of your own engineers in organizing your welding and 
cutting operations for maximum speed, economy and dependability. It 
injects the best practices of the day toward the solution of your specific 
problems. 

Here are some of the numberless things Linde Process Service has done: 


CONTAINZ 


It assisted a contractor in relocating piping under a narrow street dur- 
ing subway excavation. Linde Process Service helped to plan a flexible 
system, permitting changes as the subway progressed, and helped in 
securing strong welds which withstood severe abuse. 

It helped a manufacturer make pipe for chemical use from sheet alu- 
minum. It supervised the welding routine, trained welders and suggested 
short cuts which speeded up production. 

It assisted an automobile body manufacturer in maintaining schedules 
by integrating cutting and oxwelding with other production processes. 


Whether you are adopting the oxy-acetylene process as a new user or 
are seeking additional advantages from its further application, Linde Proc- 
ess Service can help you. This service is “service” in the fullest meaning 
of the word. Write or call the nearest Linde District Office. 


District Offices 


THE LINDE AIR PRODUCTS COMPANY Atlanta Detroit New York : tveeviMme 
Baltimore Paso Philadelphia roe Onwriome 
4 Unit of Union Carbide and Carbon Corporation aS I< 
Buffalo Kansas City Salt Lake City 
126 Producing Plants 627 Warehouse Stocks Angetes 


IN CANADA, DOMINION OXYGEN COMPANY, LTD.. TORONTO 


O See 


LINDE OXYGEN - PREST.O.LITE ACETYLENE OX WELD APPARATUS AND SUPPLIES UNION CARBIDE 
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DONT SPILL ACCURACY— 


ON THE WAY— 
BETWEEN MEASURING & RECORDING 


|" accuracy of measurement that counts to start with, in your recording pyro- 
meters, but the precision with which that accuracy is transmitted to the record 


determines whether your record is true or false. 


Wilson-Maeulen 


POTENTIOMETER 


PYROMETER RECORDERS 


are designed as shown in the drawing above, et be 7 
so that the slide wire contact of the measur- “i | 
ing system is integral with the recording 


pen and cannot get out of true relation to it. 


There is no back-lash or lost motion to lose Wilson-Maeulen Potentiometer Recording 
Pyrometer with record chart 12° wide 
the measured accuracy. 
379 New 
Concord ILSON-|MJAEULEN (0 York 
7 
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Why, 


| Case Hardening Steel 


YCASE is a hot roiled special analysis case 

hardening steel, made by a special process 
from high grade raw material. It machines almost 
as readily as Bessemer screw stcck yet has rel- 
atively high physical properties. 


The extraordinarily rapid carbon penetration of 
Rycase shortens the average carburizing process 
approximately one to two hours, thereby de- 
creasing cost and increasing production. This 
rapid penetration develops a hard wear resisting 
case with a tcugh ductile core. Recommended 
for case carburized parts subjected to sudden 
shock and severe wear. 


Let us give you complete data on Rycase. 


WRITE FOR BULLETIN 17 


JOSEPH T. RYERSON & SON, INC. 


PLANTS: CHICAGO - MILWAUKEE - ST. LOUIS - CINCINNATI - DETROIT - CLEVELAND 
BUFFALO BOSTON - PHILADELPHIA - JERSEY CITY 
REPRESENTATION IN: MINNEAPOLIS - KANSAS CITY - HOUSTON - DALLAS - NEWARK 


S 


NEW YORK - 


RYERSON 


DENVER - LOS ANGELES SAN FRANCISCO 


SERVIC 


IN STOCK 


FOR IMMEDIATE 
SHIPMENT 


ALLOY STEELS 
Hot Rolled Alloys 


S.A.E. 2315, 2320, 2330, 
2335, 2345, 2350, 3115, 
3120, 3135, 3140 

Rycase (Hot Rolled, 
machine straightened) 
Rytense (Hot Rolled, 
machine straightened) 


Cold Drawn Alloys 
S.A.E. 2315, 2320, 3115, 
3120 


Heat Treated Alloys 
Ryco (Hot Rolled, 
machine straightened 
Nikrome (Hot Rolled, 
machine straightened) 
Nikrome (Cold Drawn) 


Heat and Corrosion 

Resisting Alloys 
Allegheny Meta! 
(Sheets, Bars, Welding 
Rod, etc.) Ascoloy 


Cold Finished High 
Manganese Screw 
Stock 


(Highly recommended 
for case hardening) 


TOOL STEELS 


Ryolite XXX 

Ryolite XX 

Ryolite X 

Ryolite B.F.D. (Best 
for Dies) 

Ryolite “4-point™ Chisel 
steel 

Ryolite High Speed Mill 
Treated Bars 

Ryolite Diamond B 
Ryolite High Speed 
Tool Holder Bits 
Ryolite Special High 
Speed Tool Holder Bits 
Ryolite Carbon Steel 
Drill Rod 


General Steel Products 
Bars, Structurals, Plates, 
Sheets, Refined Iron, 
Cold Finished Steels, 
Strip Steel, Welding 
Rod, Babbitt Metal, etc. 
are also carried in stock 
forimmediate shipment 


Literature giving com- 
plete data on any of 
these will be 


gladly sent on request. 


steels 
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without carbon pick-upW@moss in chromium or nickel. 
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G. H. CLAMER Ajax Electrothermic Corporation E. F. NORTHRUP 


PRES. ond GEN. MGR. Tee a ee V. PRES. ond TECH. ADVISER 
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HERE GOOD NEWS 
‘Pay As You Use’ 


It is no longer necessary to ‘hold your order’ for new car- 
burizing equipment. » » An Electric Vertical Carburizer, 
using the improved Carbonol Process, can be installed in your 


plant on a monthly rental basis. » » You «Pay as you 


use. » » It will pay vou to investigate NOW. 


Write for further information. 


AND 

STILL 

ANOTHER 

JOB FOR 
CARBONOL 

AND THE ELECTRIC 
VERTICAL CARBURIZER 


HEVI DUTY 


TRADE MARK 


ELECTRIC 


Reg. U. S. Pat. Off 


COMPANY 
MILWAUKEE, WIS. 


BRANCH OFFICES IN PRINCIPAL CITIES 
In Europe: G. W. B. Electric 
Furnaces, Ltd., London 
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JLURAL in number, because no one material 
could combine and reconcile the properties of 
all. Each grade possesses singular virtues for 


particular uses. Recommended with discrimi- 
nation according as one or another of these alloys is best 
suited to the specitic requirements of the inquirer. Cor- 
respondence is invited by the five subsidiary companies 
of the United States Steel Corporation named below 

each with respect to the forms of steel that it produces. 


AMERICAN SHEET ano TIN PLATE COMPANY, Pittsburgh 


Sheets and Light Plates 


AMERICAN STEEL & WIRE COMPANY, Chicago 


Cold Rolled Strip Steel, Wire and Wire Products 


CARNEGIE STEEL COMPANY, Pittsburgh 


Bars, Plates, Shapes, Special and Semi-Finished Products 


ILLINOIS STEEL COMPANY, Chicago 


Bars, Plates, Shapes, Special and Semi-F inished Products 


NATIONAL TUBE COMPANY, Pittsburgh 


Pipe and Tubular Products 
Pacific Coast Distributors: COLUMBIA STEEL COMPANY, Russ Building, San Francisco 
Export Distributors: U.S. STEEL PRODUCTS COMPANY, 30 Church Street, New York City 


/ 


ALLOY 


CHROMIUM ALLOY | CHROMIUM NICKEL 


STEELS | STEELS 
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Perritic Austenitic 
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| USS - - 18-8 
| USS - - 25-12 
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as Rain, sun and the other elements are 


powerful allies of rust—enemies of 
‘ metal. A strong combination, but not 
unbeatable. Here’s a case in point: 


Not long ago, one of the great metal- 
working plants (you all know it) took 
six polished steel bars, covered each 
with a different make of rust preven- 
tive, and exposed them to thé elements 


er for a period of four months on the 


roof of one of their plant buildings. 
Here they were subject to the action of 


heat and cold, sun and rain, foundry 
fumes, and other adverse conditions. 


We'll let the plant superintendent 
finish the story. He writes: 


“Only bar No. 1 showed no trace of 
rust after this severe test. This bar 
was covered with your Rust Veto. In 
our opinion, the test conclusively 
proves the superiority of Houghton’s 
Rust Veto over other makes of rust 
preventives.” 


There is a grade of Rust )eto for every purpose... 


every condition of climate and atmosphere. 
conditions you care to devise. 


trial under any 


PHILADELPHIA 23 
And All 


E. F. HOUGHTON 
CHICAGO 
Over 


We invite 


& CO. 


DETROIT 


the World 


HOUGHTON’S 


RUST VETO 
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HE Continuous Electric Enameling 
Furnace in the photograph below is 


equipped with CALITE fixtures. 


CALITE does not “flake off” at enamel- 
ing temperatures . . . there is no loose 
scale to spoil the finished product. 


Specify CALITE where you require the 
best heat resisting material. 


Close-up of CALITE 


Enameling Rack. 


THE CALORIZING COMPANY 


WILKINSBURG STATION . - - PITTSBURGH. PA. 
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FURNACES USED IN THE 
MAKING OF ARMSTRONG 
TOOL HOLDERS 


EN YEARS OLD, these four 

oil-fired furnaces with auto- 
matic control, located in the Arm- 
strong Bros. Tool Company plant 
in Chicago, are still operating at 
highest efficiency. They are used 
for heat treating the chief product 
of this company—the well-known 
line of Armstrong tool holders. 
Dependable design and con- 
struction is characteristic of all 
SC&H furnaces, just as it is of an 
Armstrong product. 


Besides these four veterans, 


Armstrong uses two smaller box 
type furnaces, two oil tempering 
furnaces and several small forges 
—all of the same make. 


Strong, Carlisle& Hammond Engi- 
neers have built electric, oil and 
gas industrial furnaces for many 
manufacturing plants of large 
production and every one of these 
furnaces has done the work for 
which it was designed, economi- 
cally and efficiently. The Strong, 
Carlisle & Hammond Company, 
1382 W. Third St.,Cleveland, Ohio. 


ARMSTRONG Tool Holder for 
Tungsten -Carbide Tipped Bit 


SC&H Furnaces are made for 
annealing, case hardening, car- 
burizing, forging, cyaniding, lead 
hardening, nitriding and oil t°m- 
pering. They are built in all sizes 
of Oven, Pot, Continuous, and 
Special Types for Electric, Oil or 
Gas application. 


DISTRICT OFFICES: 
136 FEDERAL STREET - - - 
2832 EAST GRAND BLVD 
11 S. DESPLAINES STREET 
335 FIFTH AVE - 
30 CHURCH STREET 


BOSTON ,MASS. 
DETROIT, MICH 
CHICAGO, ILL 
PITTSBURGH, PA. 
NEW YORK,N.Y 


STRONG, CARLISLE & HAMMOND 


MANUFACTURERS OF 
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OIL 


AND GAS 


INDUSTRIAL 
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For Non-Stop Runs 


- | 
is a hard | 
task master. It often requires i 


service 24 hours a day, seven 
days a week—where even a 
temporary shut-down would be 
disastrous. 

During the last decade, many 
of these turbos have seen just 
such service —and stood up 
under it without failure. 

The wide clearances, ample 
bearings, sturdy construction, 
lack of vibration, and low pe- 
ripheral speeds are part of 
the story. 

You may not need con- f 
tinuous service all thes 
time — but the type { 
of machine that can 
do that will obviously 
give you greater satis- 
faction in the long run. 

Ask your furnace 
manufacturer or write 
us for the bulletins. 
Sizes 100 to 20,000 
cu. ft., 1 to 300 H. P. 
8 oz. to 4 Ibs. 


Spencer 25 H. P. Turbo in plant of 
Detroit Aluminum and Brass Cor- 
poration, Detroit, Mich. 


THE SPENCER TURBINE CO 


~ TURBO 
HARTFORD | CONNECTICUT 


& 5638 
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LAVINO CHROME 
BRICK 
IN YOUR 


and ~ 
Lay all brick ira 
KRomepatcH 
IMPROVED Lavino Chrome Brick 
has these advantages: 
Less spalling and cracking. (Tests show the spalling 
lows of these IMPROVED Brick to be 75% less than 
any other Chrome Brick.) 
Greater resistance to penetration of destructive ele- 
ments 
Higher hot load strength 
: Much greater resistance to abrasion and erosion. 
sagging point 3000 F. above any Chrome Brick {pplication of IMPROVED Lavine Chrome 
here tofore produc ed commer ial ‘ CLAY BRICK 
Brick in soaking pits. 
\ recent survey on the use of Chrome Brick in 
.- the Pittsburgh District shows that 4 out of every 


5 plants use Chrome Brick in their Soaking Pits, 
and of these. 2 out of every 3 use LAVINO. 


Use MPROVED Lavino Chrome Brick in Your Soaking Pits 


They spall less than Magnesite Brick. 


Their expansion is one-half the expansion of Magnesite Brick. 

In addition to longer service life, you obtain a saving in first cost of more 
than 365.00 per thousand by using IMPROVED Lavino Chrome Brick 
in place of Magnesite Brick. 


| Consult one of our refractories engineers on all new applications of IM- 


PROVED Lavine Chrome Brick. Our men are trained to recommend only 


ipplications which can be supported by laboratory or performance records. 


E.JU.LAVINO AND COMPANY 


REFRACTORIES DIVISION 
CHROME, MAGNESITE AND SILICA REFRACTORIES 
BULLITT BUILDING PHILADELPHIA 


Pioneers in Chrome Refractories” 
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E UNEQUALLED RECORDS OF Q-ALLOY CARBURIZING CONTAINERS, ies 
MILLIONS OF DOLLARS WORTH OF THEM, IN THE LARGEST ALLOY oe 
INSTALLATIONS IN THE WORLD ARE WELL KNOWN. THERE ARE HUN- ee cine 


DREDS OF SMALLER PLANTS WITH Q-ALLOY BOXES IN SERVICE FROM 
12,000 to OVER 24,000 HEAT HOURS, And still going strong. The boxes shown here 
were exhibited at the Boston Show. Look good, don’t they? 


POTS TOO! Pratt & Whitney said, “We can’t spare a pot for exhibit, but haa 

* just tell anybody that we haven't had a pot failure in 7 years, Bay a1 
have pots in service over 20,000 hrs., 100% Q-Alloy.” No other alloy maker ever came 
within gunshot of our records at P & W, or elsewhere. 


\ N 1) Speaking of Furnaces:—Electric Furnace Company’s, Geo. J. Hagan Co.'s, Sur- 


* face Combustion Corporation’s, W. S. Rockwell & Co.'s First Roller Rail Car- K 
burizing Furnaces, ranging from 5 to over 7 years in service, all have their original oI 
Q-Alloy rollers and rails still going strong. Holcroft & Company have several others. ae a 
85% of all such furnaces are Q-Alloy equipt. Millions of pounds of Q-Alloy, installed years h age 
before 80% of present alloy makers started selling “Cheap” alloys, are still running, will de 
give years more service. You Can't Laugh That Off! ia or 
C O 
| J 
BOSTON— CHAMPAIGN 
PLANTS: Boston, Champaign. OFFICES: QALLOYS 
10 Principal Cities. AGENTS: General Al- | CARBURIZING BOXES 7 
loys Company, 3227 Scranton Road, Cleve- | 16000 HEAT HOURS 
land, 7 W. 6th St., Cincinnati. Maintenance SERVICE mt 
Engineering Corporation, Houston. C. Al- CUSHMAN CHUCK ee 
len Fulmer, 327 Exchange Bk., Tulsa, Chas. L COMPANY 


T. Snow, Hibernia Bk. Bldg., New Orleans. General Alloys Go. 
Edward M. Voss, 2757 Amman Ave., Pitts- 


burgh, Pa. 
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leton R & H Cyanides and Salts 


CYANIDES 


for CASE HARDENING 
Liquid baths of R & Sodium Cyanide are 
easily applied and simply controlled for the 


productionof a hard. durable case of any desired 


thickness up to approximately 0.015 inches. 
Time requirements are at a minimum—surface 
hardness and wear resistance at a maximum. 


for CYANIDE REHEATING 
The R& H Cyanide Bath is the ideal heat 
treating medium for finished machine work. 
In addition to greatly improving surface hard- 


ness and wearresistance. finishes are maintained 


Ve and attractive surface colors may be developed 


New York, N. Y. 


when properly quenched. 


for NITRIDING 


The low melting Cyanide Bath is especially 


applicable for nitriding special alloy and high 
speed steels since many such steels show a 
great affinity for nitrogen at relatively low 


temperatures. A very hard surface “case” is 


produced at 1050-1 100° F. No quench is neces- 


sary. thus there is little possibility of warpage. 


\ complete line of sulfur-free R&H Heat 
Treating Salts is also available for tem- 
pering, drawing. annealing and coloring 


of steel. 


Write for Further Information 


Empire State Bldg., 350 Fifth Ave. INCORPORATED 
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We have just issued a revised edi- || 
tion of **Heat Treatment of Steels | 
with Cyanides and Salts” contain- 
ing 80 pages of valuable and per- 


| 

tinent information. A new book- | 


is also available. Copies of each 


will be sent free upon request. | 


are Specified Products 


RA 


CYANIDES 


CYANEGG 
96 98° Sodium Cyanide 
VM. P. 500°C. 


CYANIDE CHLOR- 
IDE MINTURE 
79% Sodium Cyanide 

VI. P. 5902 


CYANIDE CHLOR- 
IDE MINTURE 
15°) Sodium Cyanide 

M. P. 675° C. 


R&H CASE HARD- 
ENER 
Sodium Cyanide 


M. P. 625° C. 
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| For immediate 
i delivery now... 


This general purpose machinery steel is used 
natural or case-hardened. Simple and easy to 
case-harden. Free and crisp machining for pro- 
duction work. 


High quality — uniform analysis. 

Special composition to produce desired properties. 
Basic open hearth—.20 carbon molybdenum alloy. 
Stocked — 14” to 8” round. 

ECONOMO is remarkably !ow in price. It will 


reduce costs without sacrifice of quality in your 
product. 


WHEELOCK, LOVEJOY & CO., INc. 


128 SIDNEY STREET, CAMBRIDGE, MASS. 
New York Cleveland Chicago 
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Vesh-belt conveyor furnace Plate-belt conveyor furnace 
in the plant of a large type- bi}! Ieee in the plant of a prominent 
writer manufacturer OF steel manufacturer 


= 


MODERNIZE the heat-treatment 


miscellaneous steel parts with 
electric conveyor furnaces 


You know the remarkable economies effected by automatic machines in your 
plant. 


You will be glad to know, then, that General Electric has converted electric fur- 
naces into automatic heat-treating machines — highly efficient, compact units that 
include even the quench tanks. 


Standard sizes of these machine furnaces are available in capacities of 200° to 
1200 Ih. equipped with either mesh-belt, link-belt. or plate-belt conveyors. depend- 


ing upon your requirements. 


The electric units are readily removable. The design excludes annoying air cur- 
rents and provides for a smooth temperature rise from the charging end to the 
discharge end, the temperature at the discharge point being rigidly maintained 
for the most effective quenching. 


The furnaces are remarkably flexible. handling a wide range of products, and 
often doing an amount of work formerly requiring several batch-type furnaces 
and operators. 


Write your nearest G-E office for all the facts. 


570-166 
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Each WISSCO belt 


built to do a particular job... Send for 


the whole story / My, 


Wickwire Spencer Steel Company, 41 East 42nd Street, New York City 


Buffalo, Chicago, Detroit, Cleveland, Philadelphia, Tulsa, Worcester: Pacific Coast Headquarters: San 


Francisco; Branches and Warehouses: Los Angeles, Portland, Seattle; /xport Sales Department: New York City. 


Wickwire Spencer Steel Co. 
41 Rast t2nd St... New York City 


! would be pleased to receive one of your new 
Handbooks on Metal Conveyor Belts 


Name 
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Taken for a Ride, 


the ““GASALYSER’ 


Have you sent for the 


““Gasalyser’’ Bulletin? 


Chas ENG 


233 N.J.R.R. AVENUE 
STANODARO 


Recording and indicating instru- 

ments, automatic temperature and tL 

gas control, pyrometers, gas 

analyzers, thermocouples,  ther- 
mometers, 


= 


tells the facts 


A transportation company pur- 


chased this one. 


It seems they're rather finnicky 
about the comfort of their passen- 
gers. So, at frequent intervals, this 
“Gasalyser” is taken for a ride in 
the passenger coaches to analyse 


the air, to check the CO2 content. 


Just an example of one of the 
many uses to which a “Gasalyser” 


is being put. 


In industrial processes where 
gas analysis is vital, this portable, 
snug, compact, and easy-to-oper- 
ate instrument, at its new low price, 
proves an investment well worth 


while. 


Shouldn't a “Gasalyser” be tak- 


ing a ride to your plant? 


= LHARD Mnc. 


NEWARK, NEW JERSEY 

30 YEARS 

Chicago; New York; Boston; Pitts- 
burgh; St. Louis; R. E. Chase & Com- 
J} pany, Tacoma, Wash.; Jensen Instru- 
ment Company, Las Angeles, Cal.; 
Cleveland Laboratories, Inc., 1988 East 
66th St., Cleveland, Ohio Exclusive 
Western and Mid-Western Engineers and 
Service Station. 
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BETHADUR 


MEETS EVERY REQUIREMENT FOR 


CORROSION-RESISTING STEELS 


Top: Steam turbine nozzles 
made of Bethadur 


Center: Structural shapes of 
Bethadur 


Lower: Automobile rim and 
window sash sections 
of Bethadur 


DECEMBER, 1931 


The nine grades of Bethadur. with 
Bethalon. so well known for its 
easy-machining properties. provide 
a complete line of corrosion-resist- 
ing steels among which you can find 
one just suited to practically any 


requirement for this kind of 


material. 


Over a period of vears Bethlehem 
has been conducting a vast amount 
of research in’ the development of 
these steels and in handling them 
through manufacturing processes. 
\ wide variety of products has 
been made of Bethadur among 
which are included such items as 
steam-turbine blades and nozzles. 
automobile rim sections, wire-wheel 
spokes. window-sash sections, 
streamline wire, angles. channels, 
and numerous others. 


Though large quantities are now be- 
ing used. corrosion-resisting steels 
are just beginning to come into their 
own. There are many places in 
products of all kinds where they 
could be advantageously used. If you 
have a possible use for corrosion- 
resisting steel, consult) Bethlehem 
metallurgists about the possibilities 
in Bethadur. 


BETHLEHEM STEEL COMPANY 
General Offices: Bethlehem, Pa. 


lbistrict Offices: New York, Boston, Phila 
i Kaltin re Washington Atlanta, 
Pittsburg ("le ind, Cincit iti, 
ret t. we st. La 

(oast Distrit tor l’a Coast 
Corporat n, Sa l'ranciseo, Seattle, 
l Angeles, I Honolulu 

st thi 
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vanide and Lead Pots 


The service record of thousands of MISCO cyanide and 
lead pots produced during the past eleven years justifies 
the contidence placed in them by discriminating heat treaters. 
MISCO pots are sound, of the correct thickness for rapid 
heat penetration consistent with long life and are made of 


the proper alloy for the type of service intended. 


Drawings to meet any requirement 
will gladly be submitted. Patterns 


available in most standard sizes. 


MICHIGAN STEEL CASTING COMPANY, DETROIT, MICH. 
1980 GUOIN STREET 


MISCO Castings, Bars, Sheets, Wire, Welding Wire 
MISCO Specially Designed Cast or Sheet Carbu- 
rizing Boxes » MISCO Fabricated Nitriding Con- 


tainers » MISCO Cyanide Pots and Dipping Baskets 


MISCO Retorts MISCO Furnace Parts MISCO] HEAT AND CORROSION RESISTANT ALLOYS 


Chain »« MISCO Trays »« MISCO Rivets, Bolts and 
Nuts » MISCO Rolled Protection Tubes » Replaceable € A S T 
Wearing Strip (Roof Pat’d. Tyve) Rolling Mill Guides R Oo L L E D A R AT D 
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DECEMBER, 1931 


EALIZING the importance of safety in steering gear con- 
struction, many leading automobile and equipment 
manufacturers rely on The Detroit Forging Company for 
sector forgings of the highest quality. 

Steering gear sector forgings by The Detroit Forging Com- 
pany are made by the upset process which means a flawless 
product in which the metal is given a thorough working with 
a uniform, continuous fibre flow from shaft to teeth. 

In meeting production requirements on this as well as 
other jobs, The Detroit Forging Company gives credit to the 
fine performance of the latest addition to their upsetting 
equipment—an AJAX Heavy Duty Upsetting Forging Machine. 


THE AJAX MANUFACTURING CO. 
EUCLID BRANCH P. CLEVELAND, 0. 
Chicago Office: 621 Marquette Bldg. 
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PUT THIS 
FURNACE 


YOUR 


The New Model HB-10 “AMERICAN” Electric High 


Speed Furnace with Patented Atmospheric Control. 


LET IT PROVE ITS RIGHT TO BE THERE. Here is 

a new member of the line of furnaces. It has a 
he record of accomplish ment that you cannot af- 
ford to overlook ... it’s a producer... able and efficient. 
Besides, its patented atmospheric control—-an outstanding 


feature —insures uniformly clean and scale-free results. 


This new HB-10 Electric High Speed Furnace is the result 
of years of development, research and practical application, 
and embodies all the most advanced principles known to 
metallurgy. The line is complete... there is an “AMER- 


ICAN”’ Electric Furnace to fit your particular requirements. 


hla | Your letter will bring immediate response. 


American Electric Furnace Company 


30 Von Hillern Street, Boston, Massachusetts 


Hartford New York Philadelphia Pittsburgh Indianapolis Cleveland Detroit Chicago St. Louis 
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BRISTOL the... 


Recording Absolute Pressure Gauge 


which accurately records pressures above the absolute zero 


F'TEN where a vacuum gauge 

is used the measurement really 
esired is not vacuum but absolute 
pressure. 
Betore the development of BRISTOL’S 
Recording Absolute Pressure Gauge, 
absolute pressure generally was com- 
puted by subtracting trom the baro- 
metric pressure the vacuum which the 
vauge indicated, ‘| wo observations, 
barometric pressure and vacuum, 


were always needed betore absolute 


pressure itself could be determined, 
Now BRISTOL presents to industry 
a new Recording Absolute Pressure 
Gauge that gives an accurate contin- 
uous 24 hour rec ord ot absolute pres- 
sure, automatically compensated tot 
barometer fluctuations. 

This remarkable recorder possesses 
these four features: 
DIFFERENTIAL LINKAGE: 


This ise tially across member, piv 


TRADE MARK 


BRISTOL 


REG. U. S. PAT. OFF. 


INSTRUMENTS FOR INDICATING RECORDING ¢ ONTROLLING SINCE 188 
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pen arm, al connectc a he ene he 
sensitive ac clem« | ys 

| corre he 
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SENSITIVE ACTUATING 
ELEMENTS: 


Both the barometer elen t which Its her- 
conn Va 
CNSitiy t \ 
| 


Precision measurement of absolute 


pressure Is of great importance to in- 
dustrv. In the manutacture of prod- 
ucts ranging trom elect! ( lamps to 
pertunn sth pe trole umrefinertes steam 
turbine plants, in food pro- 
cesses, in fact wherever operations 
are carried out under a vacuun . the 
value of recording absolute 
accurately cannot be overemphasized, 
You will want further intormation 
about this new achievement in preci 
pre ssure measure nt. We shall 
ladly se nd you tac ts and nhoeures, Just 


fill in and return the handy coupon, 


THE BRISTOL COALPANY 


W PEABURY CONNECTICUT 


THE BRISTOL COMPANY 
Waterbury, Conn. 
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GLOBAR- 


REC US PAT. OFF 


Furnace Westinghouse- 


ND the equipment is in the shops of an internationally known 
ship-building company 
They report a much lower overall cost in heat treatment of 


high speed and carbon steel tools and in the treating of heavy 


forged chain links and other work typical in shipyard shops. 
Globar Brand Elements in the high temperature Westinghouse 


Tune in on 

furnace give a dependable, easily controlled, uniform heat. rHE CARBORUNDUM HOUR 
Columbia Chain 

; SATURDAY NIGHTS 

ing out finer work than ever before. 9.00 E.S.T. 


GLOBAR CORPORATION, Niagara Falls, N.Y. 


A SUBSIDIARY OF THE CARBORUNDUM COMPANY 
WILLIAMS & WILSON, LTD... Montreal Toronto, Canada BRITISH RESISTOR COMPANY, LTD., Manchester, England 
PACIFIC ABRASIVE SUPPLY ©O., San Francisco and Los Angeles STEINMETZ & COMPANY, Philadelphia 


Spoilage of tools has been greatly reduced—and they are turn- 
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Bradley Transportation 
Company’s Carl D. 
Bradley, outstanding cargo 
carrier of the self-unloading 
tvpe. This ship unloads 16,- 
000 tons of limestone in five 
hours. Ships of this line are 
protected with NO-OX-ID. 


Used throughout industry. 


What is your rust problem? 


Dearborn Chemical Company 


310 South Michigan Ave., Chicago 205 East 42nd St., New York 
2454-2464 Dundas Street, W. Toronto 
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IRON 


Carriers 


Pan-American Airways Svys- 
tem, the International Air 
Transport Svstem of the 
United States, protect their 
great flving boats with NO- 
OX-ID inside and out. 


Illinois Central Railway’s 
electric M.U. Suburban cars 
rendering the country’s fin- 
est suburban service, are 
treated with NO-OX-ID. 
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Society 


The object of the Society shall be to pro- 
mote the arts and sciences connected with 
either the manufacture or treatment of met- 
als, or both.— Constitution A.S.S.T., Art. Il. 


or 


Sreel 


Officers and Directors 


Directors 


Feunder Members 


Honorary Members 


Henry Marion Hewe 
Medalists 


Past Presidents 


THEODORE FE. 


PARCAMBAL, Vice-Pres. 


Pratt & Whitney Co., Hartford, Conn 


J. M. WATSON, President 
Hupp Motor Car Corporation, Detroit 
W. H. EISENMAN, Secretary 


7016 Euclid Avenue, Cleveland 


A. ORAM FULTON, Treasurer 


Wheelock, Lovejoy and Co., Cambridge 


R.G. GUTHRIE, Past President 


Peoples Gas Light and Coke Co., Chicago 


W.B. COLEMAN F. DRAKE 
W. B. Coleman and Co. Philadelphia Johnson Gear & Mfg. Co., Berkeley, Calif 


O. HARDER B. SHEPHERD 


Battelle Memorial Institate Ingersoll - Rand Co 
Columbus, O N. 


Phillipsburg, 


WILLIAM. P. WOODSIDI 
Detroit 


BARKER 
Chicago 


*ARTHUR G. HENRY 
*CHARLES F. BRUSH 

*EDW. DeMILLE CAMPBELL 
HENRY LeCHATELIER 


..Paris, 


CHARLES F. KETTERING 
Detroit 


JOHN A. MATHEWS, Se. Dz. 
France 
VEUR. Se. D. 


Cambridge, Mass. 


“ELBERT H. GARY 


SIR ROBERT HADFIELD, 


Bart., R. S. London, England 


CHARLES M. SCHWAB 
New York City 


WILLIS R. WHITNEY, Ph. D. 


Schenectady 


*ELWOOD HAYNES 
KOTARO HONDA, Se. D. 


Sendai, japan 


*HENRY MARION HOWE 


*THOMAS A. EDISON 


EMANUEL J. JANITZKY.1922 WESLEY P.SYKES...... 1927 
FRANCIS F. LUCAS 1924 OSCAR E. HARDER 192% 
HORACE HL. LESTER 1925 RALPH L. DOWDELL. ...1928 
F.C. LANGENBERG 1926 CARL R. WOHRMAN 1929 
HERBERT J. FRENCH....19830 EDGAR C. BAIN........... 1931 
K. HEINDLHOFER........ 1931 
ALBERT WHITE 1921 ROBERT M. BIRD 
FRANK P. GILLIGAN 1922) J. FLETCHER HARPER. . 1927 
TILLMAN D. LYNCH 1923. FREDERICK G. HUGHES 1928 
GEORGE K. BURGESS 1924 ZAY JEFFRIES 1929 
WILLIAM 8. BIDLE......1925 ROBERT G. GUTHRIE. |. 1930 


* Deceased 


METAL PROGRESS 


ay 
i 
29 
32 


“It Has Greatly Improved Our Annealing 


HE Industrial Steel Castings Company of 

Toledo say they “use this Hoskins furnace 
for two important purposes”. First. to help 
them get out rush orders on small castings: 
and secondly, for experimental heat-treating. 
As aresult of these experiments, they say :(See 
the headline.) These facts show how genuine- 
ly useful and helpful a Hoskins electric fur- 
nace can be. In this case it is building good- 


4139 Lawton Avenue 


Originators and Manufacturers of 


DECEMBER, 1931! 


HOSKINS MANUFACTURING COMPANY 


In Canada: Walker Metal Products, Ltd., Walkerville, Ontario 


Practice” 


will toward the user's customers through 
improved service, and an improved product. 
At times like these, how could any equip- 
ment be used to a better advantage. 


Hoskins furnaces are made in many sizes—all 
equipped with Chrome! heating units that are 
hard to wear out and easy to renew. Perhaps 
you, too, want more good-will, and a better 
product. If so, send for our new catalog-53P. 


Detroit. Michigan 


and Heat -Treating 
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CHROMIUM 


PRODUCES WEAR-RESISTING IRON 


without Expensive Chills 


OR years, foundrymen have cast iron 
metal chills to produce hard, 
abrasion-resisting areas by preventing the 
formation of graphitic carbon. This method 
is difficult, slow, and expensive. 

Today, there is a new method of produc- 
ing wear-resistant iron which eliminates 
the use of metal chills. 

Chromium prevents the formation of gra- 
phitic carbon throughout the casting. The 
cost of chromium is lower than the first cost 
of a metal chill; and since a chill is unnec- 
essary, the subsequent cost of setting and 
handling is eliminated. The iron produced 
is ideal for such castings as rolls, crusher 
jaws, grinders, plow points, car wheels, 
and permanent molds. 

Chromium can be added in the cupola in 
the form of E.M. CHROMIUM BRIQUETS. 
For ladle additions, either Electromet 
Ferrochrome or Electromet Special Low- 
Melting-Point Ferrochrome is available. 

Electromet Engineers will be glad to 
study conditions in your foundry and recom- 
mend the alloy most suitable for your par- 
ticular needs. Write for further information. 


ELECTRO METALLURGICAL SALES CORP. 
Unit of Union Carbide and Carbon Corporation 


UCC) 


Carbide and Carbon Building, 30 E. 42nd St., New York 


Electrom 


alloy content of E. M. BRIQUETS 
from premature oxidation. At the hottest 
zone of the cupola, the binder disinte 
grates and releases the full charge of the 
uncontaminated element to the iron. Re- 
covery is higher. Thorough solution is 
assured. Guesswork and waste are elimi- 


A REFRACTORY binder protects the 


nated. 
Electromet Ferro-Alloys now available 
in briquet form include 


E. M. SILICON BRIQUETS (round) 
E.M. CHROMIUM BRIQUETS (hexagonal 
E. M. MANGANESE BRIQUETS (square) 


Ferro-Alloys Metals 
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Commercial Aluminum Forging Alloy 
Etched With 1.5°, HCI, 1.0°, HF, HNO. in Water 


Typical ras 


< 


The dark constituent, the composition 
of which is not definitely known, 
contains copper, iron, and manganese. 


Typical <As-Cast Ingot Structure. 
Magnifications 100 and 500 diameters. 
Shows micro-grains and CuAbL (light). 


Transverse and Longitudinal Sections of Forged microstructure. Intersection of two dendritic grains ap 
Billet After About 90% Reduction. Magnification 100 pears in the transverse section; elongated longitudinal 
is representative of well-worked material. 


Shows small globules of CuAlL and _ fine structure 


diameters. 


ad 
4 > 
~ 
et ~ - 
Transverse and Longitudinal Sections of tion of work. It appears as small dark 
Forged and Heat Treated Material. Magni- specks transverse section. All of 
Insoluble constituent the CuAbL is solution. Recrystalliza- 5 


fication 100 diameters. 


is broken up and drawn out in the direc- tion produces substantially equiaxed grains. 


Photomicrographs by Aluminum Research Laboratories 
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ALL 


MADE 


FROM THE 


STRONG ALLOYS OF ALCOA ALUMINUM 


1 A 41 ft. flagpole « a 16 ft. 


shear head «] pound and 
1% pound hammer heads 


A pennant ripples in the breeze. It flies from a new type of 
pole, an Alcoa Aluminum pole. Made from the light 
strong alloys of Alcoa Aluminum, a new 16-foot shear 
head cuts swiftly and cleanly. Using new hammer heads 
made from the strong alloys of Alcoa Aluminum, artisans 
tap out intricate designs. Here is concrete evidence that 
the strong alloys of Alcoa Aluminum with their exceptional 
physical properties are helping industry to establish new 
standards. 


The strong alloys of Alcoa Aluminum can be die, perman- 
ent mold or sand cast, forged, machined, welded, made 
into screws, bolts and rivets, and otherwise fabricated 
much the same as other metals. 

When you design a new product, or redesign an old one, 
think of it in terms of the light strong alloys of Alcoa Alu- 
minum. In cost and ease of fabrication, they compare favor- 
ably with metals lacking their specific advantages. Quick 
deliveries can be made from warehouse stocks in principal 
cities. Write us for the name of your nearest distributor. 
ALUMINUM COMPANY of AMERICA; 2501 Oliver Building, 


PITTSBURGH, PENNSYLVANIA. 
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SAVE 
$15.000 
IN DIRECT 


LABOR COST 
ALONE/>>> 


Surface Combustion furnaces installed in 


a large automobile plant 


SURFACE COMBUSTION CORPORATION, TOLEDO, OHIO . 


of America’s best- 


known automobile manufacturers” decided 
to modernize their forge division. Box type 
furnaces then in use were replaced with 


Surface Combustion automatic continuous 


normalizing, hardening, and tempering 
furnaces .. . designed and engineered by 
Surface Combustion after a thorough 
analysis of the situation. RESULTS. 
$15,000 a year saved in labor cost alone 

.. quality of heat-treated forgings 
materially bettered... floor space reduced 
.. Capacity increased far beyond normal 
requirements . . . working conditions im- sig 
proved. ... Surface Combustion is making 
similar contributions throughout industry. 


* Nome on request. 


« OPERATED BY HENRY L. DOHERTY & COMPANY » » » 


Surface Combustion 


» SALES AND ENGINEERING SERVICE IN PRINCIPAL CITIES 


| — 
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Two Assistants in Metallographic Polishing . 
Fisher Polishing Alumina. . . 


Produces a mirror-like polish on metallographic specimens with ; ne 
the minimum of surface flow and without encasing scratches. Ge 
GRADE NO.1...for Hard Metals - - - $1.00 oz. C 
(Makes 50 oz. polishing solution) bt 

GRADE NO. 2... for Medium Hard Metals - $1.40 
(Makes 100 oz. polishing solution) 

GRADE NO. 3...for Soft Metals - - - - $1.80 oz: a 
(Makes 150 oz. Polishing Solution) fe 
ee 


Fisher Metallographic Polisher... 


1. Any speed from 200 to 1200 r. p. m. (Progressive accel- 
eration—not in steps.) 

2. Full torque at all speeds. 

3. Direct drive eliminates vibration. 

4. Non-corrosive head, bowl and splash ring, and othe! 
outstanding features. 


+ proper appliances perfection 


Write for complete details. 


FISHER SCIENTIFIC COMPANY 


Apparatus for the Metallurgical Laboratory ie 


711 FORBES STREET, PITTSBURGH, PENNSYLVANIA = 


The Monotron 


IS 500% FASTER ie 


... than any other static pres- 
sure hardness indicator. 


@ SENSITIVITY 
@ ACCURACY 
@ STURDINESS 


JESSOP’S 
ALLOY “C’ STEEL 


NON-ABRASIVE... NON-DEFORMING 
HIGH PRODUCTION 


under adverse conditions char- 
acterize this instrument which 


TOOL and DIE will enable you to control ma- ; j 
terials in process as well as fin- ee 
STEEL ished product, with no sacrifice wt ‘ 
in soeed. 
For over twenty years we hi 

have made the SCLEROSCOPE if 


HARDNESS INDICATOR 
MANUFACTURED IN SHEFFIELD, ENGLAND 


which is comparatively inex- 
pensive but accurate and rapid. 


The MONOTRON and the SCLEROSCOPE 


are completely described in our free bulletin 


The Shore Instrument & Mfg. Co. SS | 


Van Wyck and Carll Sts. Jamaica, New York - 


Wm. Jessop & Sons 


NC O R PO R A D 


NEW YORK, 121 Varick St. BOSTON, 163 High St. 
CHICAGO, 1857 Fulton St. DETROIT, 8116 Tireman Ave. 
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« to magnesium 


consists of copper .o 
to 1.7%; nickel .2% to 1.5'c; iron .6' to 
; silicon to 2.8‘ ; titanium up to ; 


manganese up to .6°° ; aluminum the remainder, 


and metallic sodium not exceeding .01%. 


Pickling Stainless, Nathan H. Schermer, 
1,824,932; Sept. 29. 


This pickling solution for stainless steels con- 


of Youngstown, Ohio. 


tains an alkali of metal nitrate, such as sodium 
or potassium nitrate, varying from about 0.2( 
to 10% by weight of the solution, a mineral 
acid, such as sulphuric or nitric, varying from 
0.2% to 40° by weight of the solution, and water 
suflicient to make up a balance. <A preferable 
solution contains 1% to 5‘ of sodium or potas- 
sium nitrate, and about 1% to 5‘ of sulphuric 
or nitric acid, The temperature of the pickling 
and 180° with 


the higher temperature preferable. 


bath may be between 100 


Cutting and Abrasive Material, by Elmer 
B. Welch, McKeesport, Pa., assiqnor to the Firth- 
Sterling Steel Co. 1,822,426; Sept. 8. Also 
Patents 1,826,454, 1,826,455, 1,826,456, 1,826,457, 
by Gregory J. Comstock, Pittsburgh; Oct. 6. 

These patents all relate to a composition having 
abrasive characteristics and made with a suit- 
able binding agent. Such product comprises 
principally tungsten carbide with some suitable 
binding agent, and in the first patent the tung- 
sten carbide is bonded by an alloy of cobalt 
and copper, the copper consisting of from 0.2% 
to 20°. by weight of the cobalt, and the tungsten 


carbide consisting at least 80° by weight of 


the composition. The second patent refers t 
a silicon carbide bonded in a matrix of nicke! 
in which the silicon carbide consists of from 
80°. to 95°° of the weight of the aggregate. Thy 
third patent describes a sintered aggregate com- 
prising finely divided tungsten carbide particles 
embedded in a matrix of high speed steel. The 
fourth patent describes a sintered aggregate of 
finely divided vitrified zirconium oxide bonded 
in a matrix of nickel, the zirconium oxide con 
sisting of from about 80°: to 95‘: of the aggre- 
gate. The last patent covers a cutting composi- 
tion of zirconium oxide bonded in a high speed 
steel in which the zirconium oxide consists of 


about 95°, of the composition. 


Core Oils, by Edward H. McArdle, of Eliza- 
beth, New Jersey, assignor to A, Klipstein and 
Co., of New York. 1,822,411; Sept. 8. 

Foundry cores can be made with a less cosily 
oil having a lower iodine number, such as of 
the semi-drying class, including oils such as 
corn oil, soy bean oil, and sunflower oil. If a 
resin having a much greater acid value than 
rosin is substituted for the rosin and heated 
with the oil it will be found that the binding 
powers of the resultant core oil are equal to the 
previously known oils. Such an oil may have 
the formula as follows: 3 lb. of crude corn oil 
and 2 Ib. of ester gum heated to a temperature 
of 560° F. for 30 min., holding at the temper- 
ature for 10 min. and then adding 1°, Ib. of 
cold low viscosity paraflin oil. After cooling 
add *, Ib. of mineral spirits. The product is 


one gallon of core oil. 


By HERBERT J. FRENCH, late of the Bureau of Standards, now with International Nickel Company 


¢ ] HIS BOOK is a comprehensive discussion of cooling characteristics of various cool- 


ing media (coolants), Cooling properties are given for both surface and center cool- tions .. 
ing of a given mass of steel. Data for center cooling are summarized graphically and in 


equations which permit computation of center characteristics of various sizes and shapes 


of steel Mail vour order today 


172 pages, 6 x 9, 105 illustra- 


.. bound in red cloth. 


$9.50 


AMERICAN SOCIETY FOR STEEL TREATING OS oi, 
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SIMONDS 


STEEL 


High Speed Steel Carbon Tool Steels Cobalt Magnet Steel 


Tungsten Magnet Steel Chromium Magnet Steel 
Heat Resisting Alloys 


Special Grades for Electric Purposes 
Low Expansivity (minimum coefficient) types 


Stainless Steel Stainless lron Sheets Bars 


Cold Rolled Strip 


SIMONDS STEEL MILL—SIMONDS SAW and STEEL CO. 
LOCKPORT, N. Y. 


The VICKERS HARDNESS TESTING MACHINE 


TERRITORIES OF UNITED STATES 
AGENTS FOR THE VICKERS HARD- 
NESS TESTING MACHINE: 


... provides a proportional and abso- 
lute standard of hardness by the plastic 
indentation method. There is nothing 
empirical about it. It will test difficult 
specimens such as sheets under .007” 
thick; gear teeth on the working face; 
finished coil springs, etc., without dam- 
age. It is semi-direct reading and very 
fast...In research work into the consti- 
tution and properties of nitrided steel 
cases, after a trial of other Hardness 
Testing Machines, this machine was se- 
lected as the most suitable, as besides 
the hardness, it indicates the friability 
of the case, which is a measure of its 
wearing qualities. 


NO STEEL OR ALLOY IS TOO HARD FOR TESTING ON THE VICKERS 


MR. W. T. BITTNER 

330 South Wells Sweet, Chicego, Ill. 

The States of Minnesote, Wisconsin, lowe, Illinols 
ndiana, Michigan, and the Northern pert of Mis 


sour! bounded by the Missouri River 


THE RIEHLE BROS TESTING MACH. CO. 
1424 N. Ninth St., Philedelphie, Pa 

A Jnited States territory of the ébove 
mentioned States, and inclusive of Alaske, Hawel! 


and the Philippine Islands 
CANADA: 


MESSRS. WILLIAMS & WILSON 
84 Inspector Street, Montreal, P. OQ. 
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SERVICE DIRECTORY 


Pittsburgh Commercial Heat Treating Co. The Lakeside Steel Improvement Co. 
Heat Treating All Metals sc TREATING 
AEROCASE HARDENING 


ANNEALING HARDENING §§ NITRIDING NITRIDING 
TOOL STEEL HARDENING 


CYANIDING x AGE HARDENING ANNEALING 
SAND BLASTING 


CASE HARDENING Whatever your requirements in Modern Heat 
10 Lit p » b. P Treating we are prepared to meet them 
3710 Liberty St. ittsburgh, Pa. : 
. 3418 Lakeside Ave. Cleveland, O. 


Metal Progress Service Directory ~ 


For Laboratories, Consultants and Firms Doing Heat Treating 


ONE SPACE... 1-16 regular page. TWO SPACES... 1-8 regular page. 
$10.00 per month, $20.00 per month. 

120.00 per year. 240.00 per year. 

100.00 per year if paid in advance. 200.00 per year if paid in advance. 


MET Al, PROG R ESS Published by the American Society for Steel Treating 
l J 7016 EUCLID AVENUE, CLEVELAND, OHIO 


No Oxidation 
No Pickling 
No Cleaning 
No Drying 


Steel Brass 
| Nickel Silver 
and Alloys 


Furnace 


WRITE TODAY 


Process Engineering and Equipment Corporation 


Falmouth Street e Attleboro, Mass. 
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ee reeco... Bright annealing in one operation 
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HERMIT SAVED THIS 


CRANK SHAFT 


TT. crank shaft broke in service. Two men and 
a few hundred pounds of THERMIT repaired 
it in less than two days at a fraction of the cost of a 
new shaft. After welding, alignment of the shaft’s 
bearing surfaces was so accurate, within 0.02”, that 
only the welded bearing surface was machined .... 
Just one example of savings in time and repair cost 


that can be effected by THERMIT welding. 
Make THERMIT the master tool of your main- 


tenance department. 


METAL & THERMIT CORPORATION 


120 BROADWAY, NEW YORK, N. Y. 


PITTSBURGH CHICAGO SAN FRANCISCO ALBANY 


TORONTO 
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BUILD THE FURNACE 
SUIT THE JOB 


FOR OIL - GAS OR ELECTRIC HEAT 


ee Ask for Bulletins showing Electric 
visi “hal and Fuel Fired Furnace Installations 


Electric 
Fur es 


Fuel Fired 


Furnaces 
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THE ELECTRIC FURNACE CO. 


SAFETY 


DEPENDS ON 


SOUND STEEL 


Railroad rails—shining ribbons of steel— 


carry the burden of huge locomotives, 


millions of tons of freight and the safety 


of hundreds of thousands of passengers. 


The best steel is none too good for this 


important task ...... The first step in 


producing dependable rails is the mak- 


ing of sound ingots. Gathmann molds 


assure sound ingots. 


SOUND STEEL INGOT 


Specify... 
Steel Poured in 


TH E Gathmann Molds 


‘“SATHMANN ENGINEERING Co. .... 


Baltimor 


Maryland 


4 
be 
4 
fis 
th 4 


